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Whatever the liquid, whether acid, alkali, oil, 
solvent or many others, there is a _ suitable 
grade of NEOLANGITE or LANGITE 
resilient jointing material. 


LANGITE utilizes the natural resilience of high quality cork, bonded 
together by an original process. 


NEOLANGITE also embodies cork, but is bonded with appropriate 
synthetic rubbers. 





CORK MANUFACTURING COMPANY LTD 


SOUTH CHINGFORD, LONDON, E.4 
Telephone: SiLverthorn 1101 (10 lines) 








*LANGITE and NEOLANGITE 


have been used in all roadside 
petrol pumps since 1925 
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R__—and high torque, high slip 


‘ENGLISH ELECTRIC’ now offer on short delivery high torque totally-enclosed fan-cooled 
motors, high torque ventilated motors, and—for high inertia machines such as drop 
stamps and presses—high torque, high slip ventilated motors. 


TOTALLY-ENCLOSED FAN-COOLED VENTILATED DRIP-PROOF 













to B.S.2083 to B.S.2960 

@ Foot- or flange-mounted @ Class ‘E? insulation to B.S. 2613/1957 

@ Developed especially for duty in @ Foot-, flange- or skirt-mounted 
atmospheres laden with dust and dirt @ Drip-proof in any position 





Send for full information to: 


QUICK 1} 38444; Mp The EncwisH Evectric Co. Ltd., 


Industrial Motor Works, Bradford. 





high torque industrial motors 
— 


THE ENGLISH ELECTRIC Company LIMITED, MARCONI HOUSE, STRAND, LONDON, wW.C.: 


0n.78 WORKS: STAFFORD , PRESTON RUGBY . BRADFORD LIVERPOOL . ACCRINGTON 
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Kani SEM «a 


non-porous corrosion- -resistant 


plate gives complete uniform 


coverage even to the 
most intricately 


shaped parts. 


practically all dill 
in commercial use. It can 
also be applied to 
non-conductors 


such as plastics and ceramics 





Approved under DTD 900/4505 a nd ARB A\1/5112/57. Already widely used 
thro usho ut i ndustry including aircraft and nuclea euatie ations. Kanigen 
is the stered tr a e mark of pre ght & Wi “ on ofc Ltd. 


For full information write to: 


ALBRIGHT & chertesbanhhs (MFG) LTD 


fanigen Depa ont (E) 
1 KNIGHTSBRIDGE GREEN .- caieecaes TEL: KENSINGTON 3422 
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Thickness can be controlled 
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 Pulsometer 





HINDMARCH /MWD 

TWO OR THREE SPEED 
OIL-OPERATED 

Z REVERSE-REDUCTION GEARS 















$ | MAIN HATCH exe a 

















For single or multiple 
engine installations. 





VERTICAL 
SPINDLE 













SLUICE 


VALVES VALVES 




















PATENT SOLIDS DIVERTING PLANT 


Double Units capable of continuous inflow of 250 g.p.m. 
A closed tank Automatic Sewage Pumping Plant, made in four sizes 


Suitable for Small Housing Estates, Factories, Schools, Camps, Etc. Also for pumping trade effluents or 

other liquids containing solids. Will deal with any solids which can come down a 4-in. domestic drain. 

The plant leaves the Works complete, ready for coupling up to ingoing and outgoing sewers. 

This plant operates on the principle that by temporarily removing the solid matter from the liquid 

sewage, the actual pumping operation can be performed at high efficiency by a pump of the clean water 

type, handling liquid sewage only. 

Recently developed are the two larger sizes, the patented principle of which makes them very suitable 

for discharging greater quantities against either low or unusually high heads, beyond the range of 
normal sewage pumps. 

Since 1909 we have supplied automatic Sewage Plants all over the world covering from the smallest to 

the largest duties. Plants include: Propeller, Fullway and Freeway, Sterecophagus and 
Disintegrator Pumps 


PULSOMETER ENGINEERING CO. LTD. MODERN WHEEL DRIVE LTD. 
NINE ELMS IRONWORKS, READING Associated with 


OIL-OPERATED GEARS & TRANSMISSIONS LTD. 
Telephone: Reading 67182/5 London Office: Pulsometer House, 20/26, Lamb’s Conduit Street, W.C.1. 


deine: : Technical Office: LINDO LODGE, CHESHAM, BUCKS. 
Also Birmingham, Cardiff, Glasgow, Leeds, Manchester, Newcastle upon Tyne. Phone: CHESHAM 8406/8 Works:SLOUGH, BUCKS Telegrams: OILOPRATED, CHESHAM 


























Enter No. 31 on reply card 





Enter No. 32 on reply card 


PIPES 


Thousands upon thousands of miles of pipes—mild steel pipes, straights, bends, 
branch pipes, hydro-electric pipes, circulating water and irrigation pipes, gas 
mains. Pipes for the Blue Nile Dam and for Calder Hall, for a power house 
in Mexico and a tin mining plant in Nigeria—so the story goes on. This is just 
part of the contribution towards progress made by one of Britain’s most 
progressive engineering organisations. 



















eae ——— — emery 








HORSELEY BRIDGE & THOMAS PIGGOTT, LTD, Tipton, Staffs. 
CARTER HORSELEY (ENGINEERS) LTD. Tipton, Waddon, Sheffield. 
MECHANS LTD., Glasgow W.4. Newcastle and Liverpool. 
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Orkot ROLLERS 


AND ROLL COVERING 
RESIST CORROSION 
AND ABRASION 


‘ORKOT’ IS A NEW MATERIAL, MADE OF RESIN-BONDED FABRIC 


* ‘ORKOT? is suitable for handling many process materials 
susceptible to surface damage by metal rolls. 


* ‘ORKOT? can be applied as a thin coating to existing rolls, 
or built up on shafts as hollow or solid rolls. 


* ‘ORKOT? is resistant to most chemicals and chemical 
solutions. 


* ‘ORKOT?’ combines a low density with a high 
strength/weight ratio. 


* ‘ORKOT? is non-magnetic and a good electrical 
insulator. 


Write for full particulars to :- 
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Pinch and snub rolls covered with ‘ORKOT” eliminate surface 
scratching of bright steel strip on these coilers. 


Telephone: Woodhouse (Sheffield) 3211. Telegrams: ‘ Unichem’ Sheffield 
O5 
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ohiphams | 
Castings 
in bronze 


It’s true, the Egyptians were casting in 
bronze before we were. Shiphams only started 
in 1798. But since then we’ve been using 

all the known bronzes; and have developed 

a skill, technique and service unsurpassed 

in this country, both as regards casting and 
pattern making.— Simple or complicated; 


casting enquiries should start at Shiphams 


Large illustration shows 
a Shipham casting for a 
Centrifugal Pump Cover 
—overall length 4’ 0’; 
weight 1330 Ibs. 

Alongside — Centrifugal 
Pump Body — overall 
_ 4’0”; weight 2425 

S. 


REMEMBER) OFETHEINEWMANHENDER, GR 











(PE FROM 1-02. TO 5 TONS 


HIPHAMIA,COMPANY, LTD. HAWTHORN AV 
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Two of the nine 750-kVA 
distribution Transformers. 


@@e@ae os 





BRUSH ELECTRICAL ENGINEERING + LOUGHBOROUGH +- ENGLAND 























Photograph by kind permission of the B.B.C. 


The newly-opened B.B.C. Television Centre at the White City 
consumes considerable electric power and requires a safe and 
dependable supply. 
Brush Control panels have been chosen for the three control 
rooms located within the studio area, controlling both 
11kV and 415 volt supplies. 

Brush have also supplied nine 750-kVA Transformers housed 
in Substations on the periphery of the new circular build- 
ing. These dry type Transformers with class ‘C’ insulation 

rely on surrounding air as the sole cooling medium and are 
able to withstand temperatures in excess of 180° C continuously. 





Brush Control Panel in the 
Central Apparatus Room. 


TRANSFORMERS and SWITCHGEAR 


A member of the Hawker Siddeley Group 
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LAIDLAW DREW 
DUAL ATOMISATION 


A.A.P. 


(AIR ASSISTED PRESSURE JET) 


TWO STAGE COMBUSTION 


Specially designed fot 
Tebules Pe Boies 


Photograph taken through the sight port of the Two stage combustion giving CO, with smoke number under 2. 


combustion chamber of an Economic Boiler— Optimum combustion on any grade of fuel. 
approximate fuel ouput 350 Ibs. per hour— T d f 4 tol. 
CO, of over 13%—Smoke Number between | and 2 Easily eadak tee dine summer loads. 


Precise distribution of fuel between burners on multi-burner 


The Latest Contribution to Ol fi ring ao for automatic control. 
Full details from UAIDLAW, DREW & | CO. LTD. 





Sighthill Industrial Estate Edinburgh, |} 
Telephone: CRAiglockhart 4422 (5 lines) Telegrams: ERICLEX, EDINBURGH 
LONDON : 63 QUEEN VICTORIA STREET, E.C.4. Telephone : CiTy 1155 
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A RANGE OF SELF CONTAINED 


HVYORAULIC POWER UNITS 


lal La a Se Se ll ell ee Me 










Hydraulic gear type 
pump, close coupled to 
| H.P, Motor. 


Tank unit designed for larger pump | 
capacities up to 8.5 g.p.m. 
i 


Tank unit incorporating 1.5 g.p.m. 
Radial Piston Pump type A.V.D. 29, 
direct coupled to 2} H.P. Motor. 





These highly efficient and dependable H.P. Hydraulic Power Units have 

a wide range of industrial applications. Electric motors are supplied } 

for 400/440 volt 50 cycle 3 phase to B.S.S. 2613, or to customer's : L 
requirements. F 





* 
Write NOW for fully illustrated 
literature. 





HYDRAULICS & PNEUMATICS LIMITED, WULFRUNA WORKS, VILLIERS STREET, WOLVERHAMPT 
Enter No. 62 on reply ¢ 
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Good news! 


Just a discreet signal to remind you that Ermeto 
High Pressure Flexible Hose can now sign off 
with an even wider range of endings (all happy) 
since the introduction of pre-swaged ends in 
addition to the re-usable twin saddle type. 

Both types are available with a wide selection 


of end fittings, including 90° and 135° bends, 





BSP male and female ends, captive nuts, in 


addition to the straight standpipe end which is 








* suitable for use with Ermeto pipe fittings. 
Designed for use with most liquids and gases, 
Ermeto Flexible Hoses can be supplied 
in unit lengths of up to 6O feet, with both single 
and double wire braiding. 
An end to 
every hose 
problem 
a 
4 ER M |= ee) For full details write to: 
E 


| BRITISH ERMETO CORPORATION LTD 
| HARGRAVE ROAD - MAIDENHEAD + BERKS + TELEPHONE: MAIDENHEAD 5100 


AMember of the ALENCO Group of Companies 
Enter No. 71 on reply card 
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TRADE + 
MANAGING DIRECTOR DAVID _C.Y.HIGGS.AMLEE [TD 
—_— MARK 
BIRMINGHAM 6 ENGLAND 











5729 


DRIP-PROOF MOTORS 


TO 
BRITISH STANDARD DIMENSIONS 
CLASS ‘E’ INSULATION 





OTHER MOTORS up to 1000 H.P. and GENERATORS up to 700 kVA 





BELFAST BRISTOL CARDIFF DUBLIN DUNDEE GLASGOW HULL LEEDS LIVERPOOL LONDON MANCHESTER NEWCASTLE PETERBOROUGH 
SHEFFIELD WOLVERHAMPTON 
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ONE PUMPING ELEMENT ONLY 


The DPA pump is basically simple in design, 
and has one pumping element only. This delivers 
fuel to each cylinder in turn, through the 


distributor. Accuracy of delivery is ‘built-in’ 








by high precision machining. No phasing or 
calibration is required. There are no highly 
stressed springs—the opposed plungers are 


returned by oil pressure. The complete unit 


operates in filtered fuel oil, and wear is 
negligible. The DPA is ideally suited for 
high speed diesels—already over a third of 


— 


a million are in use throughout the world. 


The World's Largest Manufacturers of 


FUEL INJECTION EQUIPMENT | 
C.A.V. LIMITED, ACTON, LONDON, W.3. we 
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Are there boffins 
in Tipton StaffordshireP 





Yes — boffins abound at Beans! 

Beans’ boffins revel in gear and gearbox problems. 

They will be delighted to discuss your designs 

y and any problems that exist on casting or machining. 

But their greatest pleasure is designing industrial gearboxes to 
operate in front, behind, on top or underneath power units 


of up to 250 horsepower, 


It could be to your advantage to send your boffin to talk 
things over with the brilliant boffins at Beans. 


| x 
| , 


| Beans Industries Ltd z= » | 


Tipton Staffs. 
Phone: TIPton 2881 


| A MEMBER OF THE STANDARD-TRIUMPH GROUP 











a 
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DISTINGTON-GOODMAN 


DUCKBILL LOADER & SHAKER CONVEYOR sp 


—more than 1,000,000 tons without repair or overhaul 


Waste heaps which have reached their maximum height can be 
extended laterally in any required direction without shifting aerial 
ropeways. Duckbills and shaker conveyors have been doing this‘earth- 
moving’ job reliably for many years. Automatic loading below the 
aerial discharge point, easy extendability, and adaptability to changing 


terrain have been important advantages of this equipment, which can 


i 


) aria, 





DB2I 








E mee “* 
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read 7,250 tons of colliery waste per week 


easily keep pace with normal dumping rates and if need be, work 
‘round the clock.’ This machinery has handled waste with maximum 


water absorption. 


The photographs show a shaker conveyor working in conjunction with 
two belt conveyors. The diagram shows a scheme in its early stages a 
employing a duckbill and a shaker conveyor alone. With this scheme, 
the life of the tipping area has been extended by 20 years without 
movement of or addition to the ropeway. ; 








DISTINGTON ENGINEERING 
WORKINGTON °* 


COMPANY LIMITED : 
CUMBERLAND + ENGLAND 
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Solution: 
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COLT VENTILATION LIMITED 





SURBITON SURREY 











LEYLAND MOTORS LIMITED 
LEYLAND LANCASHIRE 





The Archifiects, Messrs. Harry S. Fairhurst & Son 
F/A.R.1.B.A. who designed this factory for Leyland Motors 
Ltd. installed Colt Ventilators throughout for three 
reasons: 

1. They had confidence in Colt Ventilation from past 
experience. 

2. They liked the low silhouette which would not impair 
the appearance of the building. 

3. The installation weighed 72 tons less than any other 
ventilation equipment available, thereby showing con- 
siderable saving in structural costs. 

In providing a permanent solution to this ventilation 
problem Colt have added yet another chapter to their 
record of success—success which has brought repeat 
orders from many world-famous concerns. Send for a free 
Data Manual to Dept. 36 





TELEPHONE: ELMBRIDGE 0161 
Enter No. 131 on reply card 
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HEAVY DUTY LEVEL 
LUFFING GRABBING CRANES 


FOR RAPID DISCHARGE OF BULK CARGOES 


Clyde Cranes on the new coal transfer jetty of 


| Messrs. William Cory & Son Ltd., on the Thames at Erith. 
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CLYDE BOOTH a poe A on 


incorpor ating 





Clyde Crane & Engineering Co., Mossend, Lanarkshire. Tel.: Holytown 412 (6 lines). | Grams: “Clyde”? Motherwell Telex. Telex 77/4 
Joseph Booth & Bros., Union Crane Works, RODLEY, Leeds. Tel.: Pudsey 3168 (6 lines). 


Grams: “Cranes ’’ Rodley Telex. Telex 5514 
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ain every way awinner-+trom Hattersley 


A valve combining streamlined flow with positive shut off. 


For HIGH PRESSURE HOT WATER HEATING up to 250 p.s.i. 


Notable features of design. 

1, Cast gun metal body and cover for strength and corrosion resistance. 

2, Heavy construction with strengthening ribs scientifically designed to distribute 
stresses away from the shut-off zone. 

3, ‘Y’ design ensures minimum flow resistance. 

4. Renewable disk and seat are made from different nickel alloys for long 
trouble-free life. 

5. Aluminium Bronze spindle with provision for repacking gland 
under pressure if necessary. 

6, Extra wide and deep gland chamber packed with special braided and graphited 

asbestos block rings. 

New Design Handwheel for comfortable and effective operation. 

Available with Double Regulating Device for proportionate control of flow 

at all settings. 

9. Fig 1200 also suitable as a general purpose 
steam stop valve. 


There are 3 models of this valve in sizes from } in. to 2 in. 
1. Fig 1200 GM ‘Y’ Type Stop Valve. 2. Fig 1200R GM ‘Y’ Type 
Regulating Valve. 3. Fig 1200 DR GM ‘Y’ Type Double Regulating Valve. 






oo 








Please write for the brochure in which they are described and illustrated. 









ESTABLISHED 1897 


; | > 7. ae td be eS ae ee em the name for good valves 


HATTERSLEY (ORMSKIRK) LIMITED ORMSKIRK : LANCASHIRE 
and at HALIFAX and LONDON 
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Large Lathes BORING MILLS. 


PLANERS. 


for All Purposes an coe 





AXLE PLANT. 
ROLL GRINDERS. 
HORIZONTAL BORERS. 











43/68 in. CENTRES BREAK LATHE 
by Courtesy of 

P ’ Robert Jenkins & Co. Ltd., Rotherham. 

eae ; ‘ : ITTY 











Dente 2 





CRAVEN BROTHERS (MANCHESTER) LIMITED* 
MACHINE TOOLS vauxHALt worKs - REDDISH + STOCKPORT - ENG. 


CMTI2 
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| for long and trouble-free 
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... gears made by specialists who know their job 
and your requirements. Supplied complete or 
cutting only—Sones gears cut replacement costs. 
Write or ’phone quoting your requirements, we 
specialise in a speedy service. 


W. L. SONES & SON 


BRADFORD GEAR WORKS LIDGET GREEN BRADFORD 
Grams: ‘Involute’ *phone; Bradford 71112 
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automatic screens K A i : tb A 
WATERWORKS ° FACTORIES 
i) 
F. W. BRACKETT & CO. LTD, | A! the bushing porcelains for 
for the substations 


FOR CONDENSER COOLING 
PAPERMILLS & TANNERIES a 
COLCHESTER Telephone: 3958 | the 330 kV. circuit breakers 
R | X STEEL PARTITION i NG and the 330 kV. post insulators 
MAIN CONTRACTORS . B.T.H. Co. Ltd. 


Enter No. 161 on reply card 
WATER - POWER STATIONS 
PUMPS FOR AIR 
WATER & VACUUM 8 
— Sale Ne. SR seer eet! an the 330 kV. strain insulators 
for some of the substations by 
Consulting Engineers - Merz & McLellan 





The illustrations show f_ 
a complete 330 kV. bush- | 
ing insulatorand a 330kV. 
circuit breaker, by cour- 
tesy of the B.T.H. Co. 





ABIX Partitions are light, strong, fire-resisting and easy to erect. Manufactured in 
standard units for quick installation, easy removal or extension to existing screens. 


WE WILL BE PLEASED TO HELP AND ADVISE YOU ON ANY PARTITIONING PROBLEM. BULLERS LIMITED . MILTON - STOKE-ON-TRENT a STAFFS, 


Write for illustrated catalogue E/2 to: 


ABIX (METAL INDUSTRIES) LIMITED Telephone: Stoke-on-Trent 543! 


Sian STEEL EQUIPMENT FOR OFFICE AND FACTORY : tee London: 6 Laurence Pountney Hill, E.C.4. Tel.: MANsion House 97! 
MOLesey 4361/3 POOL ROAD, WEST MOLESEY, SURREY abix, East Molesey 


OTHER ABIX PRODUCTS: Steel Cycle Stands, Clothes Lockers and Adjustable Steel Shelving, 04 
STILLAGES and PALLETS . Enter No. 164 on reply 
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IMPALGO is backed by the vast commercial and technical resources of IC! and ALCOA. Formed by these two great 
companies to give improved technical and supply services to industry, IMPALGO extrudes, rolls, draws and fabricates 
aluminium and aluminium alloys. IMPALCO delivers from stock the shapes and sizes most in demand by British 


users and sells through the world-wide sales organisation of Imperial Chemical Industries. IMPALGO aluminium 
products are available through your ICI area sales office. 


| Dad | ‘ () Imperial Aluminium Company Limited - Birmingham 
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Installed at the Roding Valley 

Sewage Pumping Station at Ilford, 

this generating set is automatically 

brought into operation upon mains’ failure. 

It comprises a Crossley ‘‘ESN”’ six cylinder 
Scavenge Pump Diesel engine developing 400 B.H.P. 
at 1000 R.P.M. Crossley two-cycle engines 

— backed by years of experience — 

are robust in construction and economical. 

With exhaust gas turbo-charging, Crossley 
engines of the ‘‘straight-line’’ and ‘‘vee’’ design 
cover a range of powers up to 3200 B.H.P per unit. 


GBEUASAUUAHHGAGAEASAGAETGGGGER ASU UGAAAAA SEAGER i a By courtesy of Otl Fnqine 


CROSSLEY ¢ _DiESEL 


| ee \ E. N GI N ES 


CROSSLEY BROTHERS LIMITED OPENS HAW MANCHESTER 11 
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TECHNICAL SERVICE MATTERS 


The selection of the right pump for the 
job at the right price and tough enough 
to accept hard work is an exercise in 

responsibility. 


We believe that our long technical 
experience in dealing with pumping 
problems is perhaps the most important 
part of our business both before and after 





sales. 


Our easy clean positive rotary pumps— 
particularly suitable for handling viscous or 
sticky liquids—are made in Stainless Steel 
FMB 18/8/3 quality in five sizes to handle 
quantities from 50-10,000 imp. g.p.h. 






STAINLESS STEEL PUMPS LTD. 
Dept. E, MYRTLE ROAD, EASTBOURNE, SUSSEX 

Telephone: Eastbourne 6304 
Concessionaires and stockists of R.E.C. Pumps in England, Scotland 


and Wales: C.P. Equipment Ltd., Millgreen Road, Mitcham, Surrey. 
Telephone: Mitcham 2981 (4 lines). 
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THIS 
COULD 
BE VITAL 
FOR A 


POWER = AND WITHOUT THIS... 


LINE SOMEONE’S SCOOTER 
WOULD BE HARD TO START 


We never know exactly WHERE the thousand-and- 
one Hot Pressings we make will finally be used . . . we 
don’t always know exactly HOW they will be used ... 
but we DO KNOW that each one will give a full measure 
of sound service. 


There’s far more to ‘‘BRALLOY”’ Service than the 





mere production of pressings — we have a Brochure 














nine which describes what we can do and a staff of technicians 
who can fill in any gaps. 
You could do yourself a lot of good by writing for a copy. 
BRASS & ALLOY PRESSINGS (Deritend) LTD. | 
11 DEPT. SM1 + LIVERPOOL STREET - »ireriter 2) HOT BRASS - LIGHT ALLOY PRESSINGS 
TEL: VICTORIA 2941 i ALUMINIUM 33.40), 4 - 
s A MEMBER OF THE DERITEND GROUP OF COMPANIES 
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A.C. & D.C. 
MOTORS British Standard 
AND Totally Enclosed 


Motor 


GENERATORS 





MANUFACTURERS OF 


A.C. MOTORS 1-350 B.H.P. 
D.C. MOTORS 4{-200 B.H.P. 
ALTERNATORS 1-125 K.V.A. 


MOTOR GENERATOR SETS 
GENERATORS 4-150 K.W. 
INVERTED ROTARY CONVERTERS 
MARINE MOTORS, ETC. 


UGH J. SCOT 
ted (BELFAST)LID 


q VOLT WORKS, BELFAST 
N. IRELAND 
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What kind of 
REDUCING VALVE? 


‘The conditions governing the use of reducing _ 
valves may run from relatively simple valves for 

the steam pressures encountered in canteen 
kitchens, hotels and institutions, to the exacting 
duties of back-pressure turbine control or for 
dealing with high pressure, high temperature 
steam. 











Hopkinsons have a type of Reducing Valve 

- suitable for every duty; full particulars of their | 

_ characteristics and suitability to different appli- 
- gations are contained in —e 5600. 


~ GIOPIRINSONS 
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between raw materials and finished products fit 


CONVEYOR 
BELTING 


BTR 





) Conveying your product may pose a problem, a problem of belting life and 


of belting efficiency .. . let BTR solve it. 


Among the many industries 
that BTR Belting has long served well are. . . 


ELECTRICITY — C.E.G.B. ENGINEERING — Stewart & Lloyds Ltd. 


RON & STEEL — The Steel Company of Wales. SAND & GRAVEL — W. J. Lavender Ltd. 


HVII 
ly catl 


CHEMICALS — I.C.I. Ltd. PRINTING — Waterlow & Sons Ltd. 
FOOD — F. Sainsbury Ltd. Gas — North Thames Gas Board 
PAPER — Bowater Paper Corporation Ltd. FOUNDRIES — Thomas Allen Ltd. 


BIR ENGINEERS IN 
RUBBER AND 
THERMOPLASTICS 


a 


BTR Industries Lid 


British Thermoplastics & Rubber Manufacturers 
Herga House, Vincent Square, London s.W.| 








1/3142 
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RESCOLASTIK 


REGD. 


SILICONE RUBBERS 


The most comprehensive range available 


TAKE ADVANTAGE of the technical resources and production facilities 
of the most modern silicone rubber plant in the United Kingdom. 









A. Prescolastik Expanded Silicone 
Rubber. Uses: Soft Gasketing, 
Vibration Damping, Seals, Pads 
and Dampers. 


C. Prescolustik Silicone Coated 
Fabrics. Uses: Diaphragms, Gus- 
kets, Seals, Tapes, Ductings and 
Flexible Low Temperature Coverings. 





B. rescolastik Silicone Rubber 
Sheet. Uses: Gaskets, Seals, 
Diaphragms, Washers, etc. 





Prescolastik silicone rubbers offer 
the widest available range of com- 
pounds to meet the most exacting 
conditions. 
General Purpose Grades 
Low Temperature Grades 
Low Compression Set 
Fuel and Oil Resistant Grades 
Silicone Coated Fabrics 
High Tensile Grades 
High Temperature Grades 
H.T.P. Resistant Grades 
Cellular Rubbers 


21 


Designers and Engineers are invited to write to us for technical data. 


PRECISION RUBBERS LIMITED 
BAGWORTH, LEICESTER, ENGLAND 
Telephone: Bagworth 241 
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SPECIALIST FOUNDRY 


for 
BLACKHEART MALLEABLE IRON 
and 


HEAT & ABRASION RESISTING 
ALLOY CASTINGS 


for 


Automobiles and commercial Vehicles 
Gas, Electricity and Steel Undertakings 
Mining and Quarrying Plant 
Cement, Brick, Pipe and Tile Works 
Heat Treatment Plants 
together with many others 


CASTINGS SUPPLIED AS CAST 
OR FULLY MACHINED 


Manufacturers of ‘PULMAC’ Pulverising Mills 
for Fine Grinding 


FOLLSAIN-WYCLIFFE FOUNDRIES LTD 


Lutterworth, nr. Rugby. Tel: Lutterworth 10, 60 & 152 
Grams: Wycliffe, Lutterworth 


Enter Ne. 213 on reply card 





July 29, 1960 THE ENGINEER]? 


M.I.L. STOP ONLY WHEN 

NECESSARY TO AVOID 

ACCIDENT OR TO SUIT 
SRUDREh SITE REQUIREMENTS 
HAVE YOU STOPPED 
TO CONSIDER WHAT 
OBSERVE TRAFFIC tates Sees, See eee 
SIGNS and SIGNALS YOUR 
MANUAL and MECHANICAL OREANIEATION? 


ROAD TRAFFIC ACT, 1930 
Sections 20, 49 


SCHOOL CROSSING PATROLS ACT, 1953 iA 





MAXIMUM PENALTY FOR FAILURE 


TO COMPLY £20 ran Tie 
MACHINERY INSTALLATIONS LTD. ‘ "'cH st*=#7-acTon.conpon.w.3 MMMIRES 


Alsoat BIRMINGHAM MIDLAND 5731. P.B.E. - CARDIFF 25471 - GLASGOW CITY 6597 - NEWCASTLE UPON TYNE 22336 
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LIFTING 

MAGNETS 

CHUTES 

senneen HEADS SUSPENSION 
MAGNETS 

OVERBAND SEPARATORS cities 


MAGNETIC PULLEYS 


DRUMS 
@) PERMANENT MAGNETS 
—— <q: \e 
TELEPHONE A TELEGRAMS 
CENTRAL 5391 


BOXMAG B’HAM 


ELECTROMAGNETS Lt. 


Boxmag Works, Bond St., Birmingham, 19. England 




















stesias 














Be ns race 
— 
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| TEMPERATURE RECORDER 


Fitted with robust mercury- re gc ’ CONTRACTORS—DAVIDSON '&CO 0 LTD-BELFAST 


in-steel movement eliminating | 

need for high ratio linkage to ' ‘ 

operate pen. 10” dia. record H 

chart rotated by spring wound 

or electric clock. Temperature \ . SE 

ranges and rotation times to y i 

suit requirements. Mounted Supparling Lieut 


in dust-proof case. 


Write for details. ee SU PPLIED 


AND J. GARDNER & CO LTD 
R ototherm ERECTED BY 


KENT HOUSE LANE BECKENHAM KENT 


Telephone: SYDENHAM 6080 (8 lines) 
THE BRITISH ROTOTHERM CO., LTD., Merton Abbey, London, S.W.19 ° 
and Hollis Street, ems Basford Y . ne seseiane 77847 LiBerty 7661 Established over 80 years Telegrams; ‘SHEETMETAL’ Beckenham, Kent 


gt 
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Radicon—the quick answer on speed reduction 


The quickest way to solve your speed reduction problems is to 
call in David Brown. Their stock range of RADICON speed 
reducers covers all reasonable requirements and offers for your 
choice, 330 combinations of type, size and ratio in standard units 
from 2} to 14—available for despatch within 24 hours. 

Behind every ‘Radicon’ there are 100 years of sound technical 
and production experience. In front of every ‘Radicon’ there is a 
long, long life of hard, hard work. 

If your problem is urgent, write for catalogue F.487.20. If it’s 
desperate, please telephone. 


IHANIUTUUUUUILL 


DAVID 


BROWN 


DAVID BROWN CORPORATION (SALES) LIMITED 


RADICON DIVISION, (SIZES 2? TO 28) * PARK WORKS * HUDDERSFIELD +» TELEPHONE: 3500 
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take our own 
medicine 





Five years ago we began rebuilding the round 
down-draught kilnsofthe Morgan Crucible Co. Ltd. 
at Batterseain MI.28—a hot-face insulating brick of 


low thermal capacity that was then comparatively 
new. The roof of one of these furnaces immediately 
after installation is shown in the first picture. 


(MI. 28 bricks) 


_and like it 





The output of these kilns, lined with MI. 28, was 
considerably greater than their firebrick counter- 
parts, because the low heat-storage of the lining 
shortened both 


heating and cooling periods. 


This, in fact, was the principal reason for the 


change over. What we were not so sure of at 


that time was the life of these linings. We would 
hardly have dared to expect anything as good 
as we got. The second picture shows the same 
roof after five years’ service. So far as we can see 
it is good for at least another five years and 
probably longer. 


MORGAN 


efractories Ltd 


MORGAN REFRACTORIES LTD. NESTON, WIRRAL, CHESHIRE. TELEPHONE: NESTON 1406 
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INDUSTRIAL e TRACTION GEARS | 


MOTORIZED WORM 
REDUCTION GEAR 
UNITS 


The flange mounted motor on the 
robustly designed gear case, to- 
gether with the Bostock & Bramley 
High Efficiency Worm Gear, offer the 
Engineer an ideal unit for fitting ina 
restricted space. 


Standard and non standard ratios 
available from 5:1 to 50:1. 


3”, 4”, 5”, 6” and 8” Worm Gear 
Centres. 





Illustrated - 


3” WORM GEAR RATIO 25:1 fitted with a 14 H.P. Motor. 


BOSTOCE & BRAMLEY LTD. 


SPECIALISTS IN POWER TRANSMISSION 
DONTIC WORKS PHONE - STALYBRIDGE 3232-3 STALYBRIDGE 
' Enter No. 251 on reply card 











HINGLEY’S 
set 
the 
standard 
CHAINS 
CABLES 
ANCHORS y 
GRAPNELS 











SHAFTING 4 
TOWING SLIPS 





h. HINGLEY & SONS 


(NETHERTON) LIMITED 








ETHERTON IRONWORKS -: DUDLEY - WORCS -: ENGLAND Tel: Dudley 55301-7 
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Consult 


FILTON CARBON CHROME ALLOY STi335 


wrornaroniens|| GROUND 
(Patented) 
USED ON AIR, STEAM, 
aca” || FLAT STOCK 
FOR LEAKPROOF FLUID 


TRANSFER TO ROTATING 
MACHINERY 
SIZES }°—3” BSP 
SPECIALS UP TO 6” BORE 


Unions fitted with carbon bearings are available 
for temperatures over 400° F, 


Guaranteed 

to+0-001 in 
FILTON LIMITED 
Clapham Street, Leamington Spa, 


thickness ~~ 
Telephone Spa 8111/2 Oe ial 


WARWICKSHIRE 
. ly card 
a indispensable in the manufacture of jigs, ® 





a 
























templates, gauges, press tools, etc., oil 
hardening, non-distorting steel in standard 18in. 





lengths. Each piece separately packed with full 
heat treatment instructions. Standard 18in. lengths 


also non-standard sizes 12in., 24in. and 36in. lengths. 


Widths from 3/16in., to 12in., thicknesses from = 
BEARING RECONDITIONING 1/32in. to 2in. ie 
ANY SIZE UP TO 12” SHAFT We hold large stocks of non-standard sizes and 
DIAMETER Round Stock tin. to 23in. dia. 
o — SE 30,000 LENGTHS ALWAYS i 
si Be . > IN STOCK 
& 7 ; te . Write for specifications and prices 
ae 2.2.6 MAIN STOCKHOLDERS & DISTRIBUTORS 
T. NORTON & CO. LTD 


Wheatley ¢ Whiteley CARVER STREET BIRMINGHAM 1 
, Telephone: Central 4325 (5 lines) 

















99, Kirkstall Rd., Leeds, 3 Tel. 31122 
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Ti aa uit 
: \ 7 4 ) ' ¢ Produced to 
“ your own specification or designed by us 
S | R 4 0 N | @ ; a to your requirements, 
Diesel CY ba ek GEARING , 
Engines : 


Main Propelling 
Diesel Engines 





3 versions of this box 
are used on “Michigan” 
Tractor Shovels. It has 
4 forward and 4 reverse 
gears with manual high- 
low range selection. 2 
or 4-wheel drive can be 
selected by manual con- 
trol. Since production 
started in 1958 this box 
has proved completely 

trouble-free under the 4 
most arduous 4 
conditions. 


in powers up to 


1,200 H.P. 


THE NEWBURY ss 
s divider gearbox is used 
DIESEL CO. LTD. Input "shalt. which eonee ake 
2 to tw haf hrougl 
N E W B U R ¥ ? B E R K S pagent Bae og “ae aban hike soe ‘en 


ratios with manual selection. 


GENTRAX 









































With acknowledgements to 
All Wheel Drive Lid., Camberley, Surrey 


CENTRAX LIMITED, Newton Abbot, Devon 
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Sales Office: 248-250 Tottenham Court Road, London,W.1. LANgham 2364/5 
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THE NEW 


TECALEMIT 
RIBBON 


FILTER ELEMENTS 


set a fresh standard of high 
efficiency filtration for 


AIR-WATER-PETROL, DIESEL AND 
FUEL OILS—-LUBRICATING, 
HYDRAULIC AND OTHER FLUIDS 


Tecalemit Ribbon Filter Elements 


Simple construction—Low cost—High flow rate—Easy to clean 


The elements are formed of resin impregnated cellulose ribbon, wound helically and 
electrically fused into an open-ended cylinder. Innumerable microscopic orifices between 
the ribbons allow a very high flow rate, while retaining impurities on the outside or 
inside surfaces, according to direction of flow. 

The standard range of diameters (in any length) covers most applications, and no other 
filtration material can so readily be adapted to individual requirements for filters, 
strainers, breathers or separators. Never before has such fine filtration been possible at 
such low cost and with such flexibility in use. 





Tecalemit Ribbon Elements filter to maximum purity 


Tecalemit Air Breather Filters 


(incorporating Tecalemit Ribbon Filter Elements) 
Cheapest—Most efficient—Cleanest to service. 


Tecalemit Breathers act as ventilators to provide a free flow of clean air 

to hydraulic fluid, fuel and oil reservoirs. They give positive protection from airborne 
contamination to tanks, pumps, valves, cylinder and other engine components. 

Of the standard types, two are breathers with screwed bodies, and the third is a 
combined clip-on assembly of breather and filter cap. All are 

fitted with Tecalemit Ribbon Filter Elements. 


Tecalemit Breathers provide pure air cheaply and efficiently 





TECALEMIT 
zx@> the authority on filtration 


TECALEMIT LIMITED: (SALES EN ) PLYMOUTH: DEVON 


Re 
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erving 
industry 
- well... 
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KEARNS ELECTRONIC No. ‘0° planer table type 
in the works of The British United Shoe Machinery Company Ltd., Leicester. 


...forizontal boring machines 
by KEARNS 


Electronically controlled co-ordinate setting developed by KEARNS and A.E.I. increases productivity 
by eliminating strain and fatigue. 


horizontal boring, milling, drilling and tapping machine 
& 


Automatic positioning of loads up to 2 tons with a maintained accuracy 

of within = 0:0002”. 

Punched cards, dials and push buttons simplify operation, make control effortless 
and inspire confidence. 


H. W. KEARNS & CO LIMITED BROADHEATH near MANCHESTER 
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onsiderations of economy in cranes 


iA Butters Electric Derrick effects 
poth immediate and long term saving of cost 


INITIAL COST 


much lower than most) other types of 
crane of similar performance 


ACTUAL RUNNING COSTS. 


Ss are infinitesimal 


MAINTENANCE COSTS 


are negligible 


HIGH SPEED OF OPERATION 


saves time and money 


CAN BE SITED ANYWHERE 


no roadways required 


ERECTION AND DISMANTLING 


are simple and 
rapid 


Completely, ‘safe and easily controlled 
Very little’ ground space required 


CAPACITY AND JIB LENGTH 


to requirements 


in addition to these points it should be borne in mind 
that a well maintainedderrick crane will serve for many years 


A first class _ Spares and maintenance service ensures continuous operation 


“BUTTE RS DERRICKS 
pwsittke l “ighti C off Aca, Wy) Loads 


BUTTERS BROS. & CO. LTD., MACLELLAN STREET, GLASGOW, S.| 
LONDON: THE CRANE WORKS, LONG LANE, HILLINGDON, MIDDLESEX, AND AT BIRMINGHAM & NEWCASTLE 





ly carl 
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THE HARDINGE 
CONICAL MILL 








ei 


wn 
4 —_ 


yt! 


subddaddudit 








ZONE 1 Peer ZONE 2 ee ZONE 3 


4-in. balls. 3-ft. drop. 3-in. balls. 2-ft. drop. ane 2-in. balls. 1-ft. drop. 
Energy 28-ft. lbs, Energy 8-ft. lbs, : Energy 1-ft. lb, 


Lower Power Consumption — 
Less Wear 


Hardinge conical mills installed throughout the world are handling vast 
tonnages. The principle of segregated grinding in zones ensures maximum 
efficiency and economy of operation. Recommendations are made to suit spe- 
cific applications. For fuller details please apply for brochure number G.525. 


INTER ONAL COMBUSTION PRODUCTS LIMITED 


Afember of Atomic Power Constructions Ltd. One of the British Nuclear Energy Groups @ 


LONDON OFFICE: NINETEEN WOBURN PLACE, W.C.I TELEPHONE: TERMINUS 2833 WORKS: DERBY 
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PRECISION 
CONTROL 















VOLTAGE 
J CURRENT 
POWER 
SPEED 
TRANSDUCTORS 
INVERTERS 





GRID-CONTROLLED MERCURY ARC RECTIFIERS 
with or without arc suppression 


THE GENERAL ELECTRIC COMPANY LIMITED OF ENGLAND, RECTIFIER AND ELECTRONICS DIVISION, BIRMINGHAM, 6. 
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THE REPUTABLE QUALITY OF 
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@ ACCURATE AND TRUE 
© SOUND AND DENSE 
@ REELED AND SMOOTH 
@ MINIMUM MACHINING 








John Holroyd and Co. Ltd. 


P.0. BOX 24, HOLFOS WORKS, ROCHDALE, LANCS. 
Telephone: 35155 
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PROMPT PIPESMEN WHO NEED NO PROMPTING Pipesmen Grant, Maddox, Powell 
and Pacitti cover four of the nine internal service areas in Britain. Their pledge (along with our five other 
pipesmen, too busy to pose for the photographer!) Is ‘delivery on the dot’. Whichever area you are in, 


inere IS SOMeOone ready to ensure that your order for Allied cast iron pipes, gutters and fittings is carried 


put promptly. He is your personal pipeline to the Allied Service. You will issue your order or send him 


drawings. He will take off the quantities required and send you any information you may need. You 


can depend on it—and him. For area 1 Telephone Stockton 65291; for area 9, Falkirk 2441; for all other 


Al 


AEGD, TRADE MARK 


llareas, Wellington (Salop) 510. 


rainwater and soil goods division of A L Li E- D RO Pol FO U Ni D E. RS 


KETLEY WELLINGTON SHROPSHIRE 
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¢ 
Casti 
like thi 
5 Eccentric as a gear often has to be, yet of 
j engaging quality. It’s a casting with a fine 
finish. Ready for a hard, working life. 
Typical of Vickers’ high quality steel and 
iron castings in all grades of Bss 592, BSS 1456, 
7 \ BSS 1760 and BSS 14§2. 
; <i y A good industrial risk — as Insurance men 
‘ CNY would say. Proof of which is given by radio- 
graph or other non-destructive examination if 
asked for. 
FOR YOUR NEXT PROJECT 
Talk over your requirements with Vickers at 
the planning stage. 
Castings by VEGEERS 
Vickers-Armstrongs (Engineers) Limited 
FORGE AND FOUNDRY DEPARTMENT ELSWICK WORKS NEWCASTLE UPON TYNE PHONE NEWCASTLE 33101 
rea oot 


Enter No. 341 on reply card 








" 





ER 


tHE ENGINEER 


July 29, 1960 


soot blowing 





with the 


UNIFIED LECTRAMEK 
CONTROL SYSTEM 


most efficient yet devised. 





Considerable savings in initial 

cost and valuable boiler room space 
have been achieved by this new 
system of electrical control which 
works in conjunction with the 
Clyde Lectramek Soot Biower* 

- the original blower employing a 
uni-directional motor. Control is 
exercised from a small panel which 
indicates ail essential information 
to the operator. 


OLY EDIE: 


Further information is 
SOOTY BLOWER 


given in our publication 
No. CBL. 1954 which will 
be supplied on application. 


CLYDE 


*Over 5,000 blowers of this type in use all over the world 


CLYDE BLOWERS LTD. 
CLYDEBANK - SCOTLAND 
Tel: Clydebank 2161/4 


LONDON : 34 Victoria Street, London, $.W.! 
Tel: ABBey 1847 
LIVERPOOL: /4 Chapel Street, 
Tel: Central 0258. 


time, 
nozzle 


TQUIPMENT 





isa push-€¢) QO @OOO® job 


CLYDE system 














THE BLOWER: The complete operating cycle is in one 
motion and is driven through a compact mechanism by a 
non-reversing motor. When the operating shaft is rotated, 
the nozzle advances, the steam ports open and, at the same 
rocking motion is automatically transmitted to the 

The uni-directional motor eliminates the bulky 


contactor gear used with re- 
versing motors and_ reduces 
electrical maintenance by being 
of simpler and more rugged 
aelatiaa ladle en 

The reversing motion is achieved 
mechanically on all Lectramek 
blowers. A limit switch mounted 
on the gear box and connected 
to the starter regulates the 
stopping, starting and number 
of strokes. 


AND THE CONTROL PANEL 
Simple controls to operate the 
automatic sequence are grouped 
on this small unit which takes up 
little space on the main boiler 
control panel. 
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There is an 


EASY TO IDENTIFY 









grade for most Chemical 
and Thermal Conditions. 


* Write for Samples and Literature or Mail Blueprint for Quotation. 


AUTO AERO LTD. 


44 PACKINGTON ROAD LONDON.W.5 


PRECISION 
PLASTIC SHIMS 


From :0005” up to °040’ 





“ARTUS” 


* EASY TO USE 


Telephone ACORN O05 
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COMPLETE PLANT 


for 


Waste Recovery 


Effluent Treatment 





- 
—_ 
<“_ 
—_ 

















NORRIS BROS. LTD. 5 


53 VICTORIA STREET, S.W.1 
Tel; Abbey 6132 


DESIGNERS AND SUPPLIERS 
OF ALL PROCESS PLANT 
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HYDRAULIC 
PRESSED 





IN STEEL 
BLACK OR 
MACHINED 
TO 24 TONS 


THE INCE FORGE CO. LTD WIGAN 
PARKS FORGE LTD‘ PROPRIETORS 
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TRADE \Stredle MARK 
PAN GRINDING MILLS 





REVOLVING OR STATIONARY PANS 
PERFORATED OR SOLID BOTTOMS 
OVER OR UNDER DRIVEN 


Smedley Brothers. £4 
Belper. Derbyshire. 
Telephone: Belper 12 
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JIB CRANES HAND OPERATED a “HAND PULLEY BLOCKS 
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The range of Wharton products extends from 





hand pulley blocks of 4 ton capacity, electric 


chain blocks, electric hoists and overhead 





hand-operated cranes to overhead electric 


WM | ) Wy 


cranes of up to a maximum capacity of 200 


WK 








tons. 


WWW  \U\ 















Our general catalogue illustrates the full 





4 
OVERHEAD CRANES * SHIPS ENGINE ROOM CRANES 
Mla lll M@@@T@Ma 





range of equipment, and will be sent upon 


receipt of your instructions. 


ests 














LONDON: Lincoin House, 296/302 High Holborn W.C. 1. 





Phone: Chancery 7911. Grams: Chancery 7911. 
SCOTLAND and NORTHERN COUNTIES: Gordon Baxter & Co. Ltd., 25 Blythswood Square, Glasgow C. 2. Phone: Central 6917/8 Grams: Gorbaxco,Glasgow. 
MIDLANDS: A. R. Holland & Son, 89 Cornwall Street, Birmingham 3. Phone: Central 1457. Grams: Central 1457, Birmingham. 
SOUTH-WEST: R. C. Collins, 48 Westbourne Road, Penarth, Glamorgan Phone: Penarth 58527. Grams: Penarth 58527, 
NORTHERN IRELAND: General Engineering Products Ltd., 7/9 Great Patrick Street, Belfast. Phone: Belfast 23743. Grams: Belfast 23743. 
REPUBLIC of IRELAND: Charles Nolan & Co., 2 Parker Hill, Lower Rathmines Road, Dublin. Phone: Dublin 93510. Grams: Dublin 93510. 
CANADA: Marshall Equipment Co. Inc., P.O. Box 28, 61 O* Connell Av venue, Dorval Station, P.Q. Phone: Melrose 1-3528. Grams: Marauipco, Montreal 

Renton Sensel Led. 141 .~ Svea Vancouver’ 9, B.C. Grams: Rustle. 
mfor ediand Lt 6 Wail Ne nnipeg, Manitoba. ° : 

SOUTH AFRICA: Kenneth Ray Ltd., P.O. Box 5662, a keane Street, Braamfi in, Joh b eed gh ve Bre ” nOr-sab aan. oo 





Grams: Gemray. 


REPRESENTED IN PRINCIPAL COUNTRIES THROUGHOUT THE WORLD 


a 











_ THE  (HARTON CRANE & HOIST CO. LTD. 
' REDDISH STOCKPORT ENGLAND 
Phone : Heaton Moor 2227. Grams : ‘ Gallant, Manchester.”’ Code : Western Union. 
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Three H & W dual-fuel 
engines with H & W 
alternators. Each 
alternator: set 
develops 330 kW 
at 428 r.p.m. and 

operates on 

sludge gas 





atcad | 


“a 
Alternators and engines are H & W alternators supplied in all sizes 
of H & W design and manufacture PP 


thus ensuring our undivided from 60 to 5,000 kVA and voltages up 


responsibility for the complete to Il kV. with 
power set. We also supply the H & W 2- or 4-stroke turbo-charged 
necessary control equipment. Diesel engines 
(“in line” and “V” type 4-st. Diesel engines 
can be supplied naturally aspirated or 
turbo-charged with or without air coolers) 
LI KA 


I T = | =) London Office 9. Whitehall, § W.1 


Enquiries: Queen's Island, Belfast 


BELFAST GLASGOW LONDON LIVERPOOL SOUTHAMPTON 


£273 


Enter No. 372 on reply card 
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Colvilles 
Special 
Steels 





developed 
for specific 
projects 


ABRAZO Abrasion Resisting Steel. 

COLMO Creep Resisting Steel. 

COLCLAD Stainless, nickel and'monel clad Steels. 
CORTEN High strength Corrosion Resisting Steel. 
COLTUF Notch Tough Steels. 

DUCOL High Strength Weldable Steel. 


OLVILLES 


FITNESS FOR PURPOSE STEELS 

















COLVILLES LIMITED 195 West George St., Glasgow C.2. 
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SAMUEL OSBORN & CO., LIMITED. 


cf 3 ts 


—S TE € 8 ™ORKS, SHEFFIELD. 
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Do your operators a good turn by pro- 
viding them with Osborn cutting tools 
and you will do yourself a good turn 
by increasing efficiency and output. 

An extensive range of lathe and planer 
tools in solid or butt-welded high- 
speed steel and Osbornite hard metal, 
together with toolholder bits, are 
manufactured under carefully controlled 
conditions and inspected at every stage 


to ensure maximum quality. 


If you are using the new 





- 
KY you will know how good it is—if not 
please ask for details. 
Available as: 
lathe and planer tools, toolholder bits, bars and 
blanks. 











Fine Steelmakers + Steelfounders + Engineers’ Toolmakers 
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CROFTS STATIONARY FIELD 
MAGNETIC INSTRUMENT CLUTCHES 


Specially developed for use in the increasingly important fields 
of light engineering and instrumentation, they have a wide 
variety of applications as clutch couplings, clutch brakes and 
duplex clutches. 







The standard range covers five sizes, transmitting tor- 
ques from 4 to 420 oz./ins. at speeds up to 20,000 r.p.m. 


Additionally, a range of positive engagement clutches, 
of similar sizes, transmits torques from 14 to 1400 oz./ 
ins. These are suitable for many applications where a 
non-slip drive is essential. 


It’s Crofts Instrument Clutches for rapid response 
every time! 


Write’ for Publication 6013, 
showing typical applica- 
tions, and giving operating 
data, technical details, 
and dimensions. 





a 


CROFTS (ENGINEERS) LIMITED 


THORNBURY BRADFORD 3 YORKSHIRE Telephone: 65251 (20 lines) 
Telegrams: ‘‘ Crofters Bradford Telex’’ Telex 51186 
BRANCHES AT: Belfast Birmingham Bristol Cardiff Dublin Glasgow Ipswich Leeds Liverpool 


London Manchester Newcastle Northampton Nottingham Sheffield Stoke-on-Trent 
Subsidiary Companies in Canada, South Africa, U.S.A. World-wide Representation. 
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Over a Ton 


: of Aluminium Alloy 


spun to 
10 ft. i/d x be 


One of a number produced for 
pressure vessels to hold liquid air, 
this 10 ft. aluminium end was spun 
by Harveys on the Rotarpress. The 
12 ft. flat discs needed for spinning 


these ends, which are believed to 





be the largest spun aluminium 
ends produced in this country, 
were formed by butt-welding two 


plates of aluminium alloy together. 





The Rotarpress is one of the large-capacity units in Harveys 
Heavy Fabrication Department. It produces ends up to 165 ft. 
diameter and is adaptable over a wide range of knuckle radii 
and depths. 

The contours of semi-ellipsoidal ends produced by the spinning 
process enable plate thickness to be reduced, and in most cases 
tool costs are eliminated. Enquiries are invited for ends only 
or for complete 


FABRICATION OF PRESSURE VESSELS. 


| HUAI WENT 


G. A. HARVEY & CO. (LONDON) LTD. 


Woolwich Road, London, SE7 - GREenwich 3232 (22 lines) 








Other Harvey facilities: FABRICATIONS UP TO I20 TONS IN ONE PIECE + HEAVY 
MACHINING AND FITTING - HEAT TREATMENT AND RADIOGRAPHY * STEEL PLATE 
AND SHEET METAL WORK - PERFORATED METALS - WOVEN WIRE * WIREWORK 

HF/7 
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OF'F THE SHELF.. 








FERRANTI 


DISTRIBUTION 
TRANSFORMERS 


Ferranti Ltd. can deliver from 
stock 6°6 kV and 11 kV, single 
and three phase, pole and ground 
mounting Distribution Trans- 
formers to B.E.B.S. T. 1 (1958) 
throughout the range of standard 












ratings. 

Write for a copy of the Ferranti 
erranti Distribution Transformer stock 

list. 


FERRANTI LTD - WEST GORTON : MANCHESTER 12: Tel: EASt 1301 


London Office: KERN HOUSE, 36 KINGSWAY, W.C.2. Tel: TEMple Bar 6666 





FDOT 247/2 
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Photograph by courtesy of Kirkstall Forge Engineeering | 





Industrial Oil Burners 


SCHIELDROP & CO. LTD., STOTFOLD, BEDS. Tel: 414 (4 Jines 
BRANCH OFFICES 




















LONDON MANCHESTER SOUTH WALES BIRMINGHAM 

2, 2 5, ety eines, 32, Deansgate, Main Works, 17, Welwyndale Rd., 
ceukin Ge 4 Manchester. Neath Abbey, Glamorgan. Sutton Coldfield, 

Tel.: Belgravia 3785 Tel.: Blackfriars 3851 Tel.: Skewen 3383 & 3103 Tel. Erdington 2772 
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‘Neal W.P. BUTTERFIELD LTD.. 
4) .0.Box 38 SHIPLEY - YORKS 


tHE ENGINEER 


bain 








Telephone: 52244 (8 lines) 


BRANCHES : 


London Tel: 
HOLborn 2455 (4 lines) 


Birmingham Tel: 
EAS 0871 and EAS 2241 


Bristol Tel: 27905 

Liverpool Tel: CENtral 0829 

Glasgow Tel: CENtral 7696 

Belfast N.1. Tel: 57419 and 
51957 


Dublin Tel: 73475 & 79745 
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For efficient 
storage and 
1dar-Wal-) lol ae bd lole 

of liquid gases 


FABRICATORS IN STAINLESS STEEL 
ALUMINIUM 
*‘MONEL’ AND NICKEL 








»f 








ARGON 














BUTADIENE 














BUTANE 











ETHYLENE 











FLUORINE 














METHANE 

















MILD STEEL 


ALUMINIUM BRONZE ALLOY 


| NITROGEN 








OXYGEN 

















|_| PROPANE etc. 
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JOHN 
THOMPSON 
CROUP 


THOMPSON BROTHERS (BILSTON) LTD. 
BRADLEY ENGINEERING WORKS - 
Telephone: Bilston 41264/8 


BILSTON ° 


Telegrams: “‘Thompbros, Bilston’ 





STAFFORDSHIRE 


with 


es 





THOMPSON BROTHERS 


automatically controlled 


hot dip 


GALVANISING PLANTS 


Thompson Brothers Galvanising Plants are de- 


signed for heating by electricity, gas, oil, coal or 
coke, with close temperature control of both spelter 
and flues to ensure maximum economy of fuel, 


enhanced plant life and the highest quality in the 
finished product. 
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Always @ 
busy tool 
in any 

WOomKs... 







This is a portable pulling 
and pushing tool with 
enormous power out of 
all proportion to its compact size. 
It can be put to work on a wide 
variety of ordinary maintenance 
jobs. It will be invaluable for 
awkward jobs, working in a con- 
fined space or where extra power 
is required to shift stubborn gear 
wheels, pulleys or machinery. 
Always it will save labour and 
valuable man-hours. Models up to 
100 tons capacity. 


be C4 


PORTABLE HYDRAULIC 
POWER TOOL 





Range of 
3 to 100 tons capacity 
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“= HAGKBRIDGE 


sn i i a mm as a ee a a 


\ TRANSFORMERS 


7 | 
. HACKBRIDGE AND HEWITTIC ELECTRIC COMPANY LTD , 
| HERSHAM - WALTON-ON-THAMES - SURREY | 
t Telephone: Walton-on-Thames 28833 (8 lines) Telegrams & Cables: ‘‘Electric, Walton-on-Thames” } 





OVERSEAS REPRESENTATIVES 


ARGENTINA : H.A. Roberts & Cia., S.R.L., Buenos Aires. AUSTRALIA : Hackbridge and Hewittic Electric Co. Ltd., 171, Fitzroy Street, St. Kilda, \i 
N.S.W.: Queensland : W. Australia : Elder, Smith & Co. Ltd. ; South Australia: Parsons Robertson, Ltd.; Tasmania : Bamford & Sons 
Ltd., Hobart. BELGIUM & LUXEMBOURG : Pierre Pollie, Brussels 3. A Oscar G. Mors, Sao Paulo. i 

Trading Co. Ltd., Rangoon. CANADA : Hackbridge and Hewittic Electric Co. of Canada_Ltd., Montreal ; The Northern Electric Co. Ltd., Monitti 
CEYLON: Envee Ess Ltd., Colombo. CHILE: Sociedad Importadora del Pacifico Ltda., Santiago. EAST AFRICA: G. A. Neumann Ltd., Nairobi. £6 
Giacomo Cohenca Fils, S.A.E., Cairo. FINLAND: Sahké-ja Koneliike O.Y. Hermes, Helsinki. GHANA, NIGERIA & SIERRA LEONE: Glyndou 
GREECE : Charilaos C. Coroneos, Athens. INDIA: Steam & Mining Equipment (India) Private Ltd., Calcutta ; Easun Engineering Co. Ltd., Mat 
IRAQ: J. P. Bahoshy Bros., Baghdad. MALAYA, SINGAPORE & BORNEO : Harper, Gilfillan & Co. Ltd., Kuala Lumpur. 
E.1., Ouderkerk a.d. Amstel. NEW ZEALAND: Richardson, McCabe & Co. Ltd., Wellington, etc. PAKISTAN : 
SOUTH AFRICA: Arthur Trevor Williams (Pty) Ltd., Johannesburg, etc. CENTRAL AFRICAN FEDERATION : 
Salisbury. THAILAND: Vichien Phanich Co. Ltd., Bangkok. TRINIDAD & TOBAGO 
Oker, Ankara, U.S.A.: 






NETHERLANDS: } 
The Karachi Radio Co., Kar 
Arthur Trevor Williams (Py 
: Thomas Peake & Co., Port of Spain. TURKEY: Dr.4 
Hackbridge and Hewittic Electric Co. Ltd., P.O. Box 234, Pittsburgh 30, Pennsylvania. VENEZUELA : Oficina de Ingenieria 


Anonima, Caracas. 
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PULLING 


Removal of pulleys, 
gears, bushes, etc., 
can be undertaken 
quickly and econo- 
mically. 


PUSHING 


For assembly or 
wherever power is 
required for moving 
machinery, the 
**LOADSTAR "’ is 
invaluable. 


LIFTING 


Demonstrates the 
versatility of the 
“LOADSTAR” 
which can work in 
very restricted 
spaces. 





PRESSING 


For all these jobs it 
is only a matter of 
minutes to secure 
the required ‘* set- 
up."’ 


BENDING 


Attachments for 
bending tubing to 
B.S.1387 up to 2” 
diameter. 


HYDRAULIC KIT 
In addition to the 
Heavy Duty Kits 
dealt with above 
there are also Small 
Kits from £9 10s. 6d. 


Send for Brochure (D2) and arrange for 
demonstration at your works. 


J. W. PIGKAVANT & co. itp. 


BOW STREET, BIRMINGHAM 1. 


Phone: 
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MIDland 4927 








STEEL FRAMED BUILDINGS 


Engineering Workshops, Foundries, Mill 


Buildings, Harbour Sheds, 

Go-Downs, Mine Buildings, Tea Factories, Sugar Factories, Rice 

Mills, Jute Mills, Cotton Mills, Rubber Factories, Bungalows, 
Etc., Ete. 





SPECIALITIES: 
Pit Headgear, Pumping Stations, Power Stations 


Bridgework, Built Columns, and Riveted Work of all descriptions 


BROWNLIE X% MURRAY, LTD. 


POSSIL IRONWORKS, POSSIL PARK, GLASGOW 


LONDON: 32 QUEEN VICTORIA ST., E.C.4. Telegrams: LIVADA, GLASGOW 


SEQUENCE, LONDON 
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Time and 
time again 


IME PAST 


Vokes Genspring hangers were introduced to 
provide constant support for high temperature 
pipework over a wide range of vertical movement. 
One of the applications for which they were 
specified was the support of pipework at the then 
evolutionary nuclear power stations at Calder 
Hall and Chapel Cross. 


TIME PRESENT 


Such was their success that we are now privileged 
0 supply suspension equipment to the five 
members of the Nuclear Consortia for the five 
atest Nuclear Power Stations. A new Genspring 
apable of supporting 97,800 lb. with a 12” 
ettical travel has been built mainly for use in 
uclear Power applications. 


IME FUTURE 


okes Genspring have thus built up a unique 
fund of specialised knowledge which will prove 
nvaluable in overcoming new pipe support 
aftblems which the power stations of the future 
: Sufivill almost certainly present. 


















Dr. H. 

iera S@llustrated below are the Mr to M4 Constant Supports covering 
rep ads from 315 1b. to 22,500 1b. and travels from 1.5" to 12". The 
atest addition to the range is Type M7 for loads up to 97,800 lb. 











The illustrations above are artists’ impressions of the Nuclear 
Power Stations at Berkeley (A.E.I.—John Thompson Nuclear 
Energy Co. Ltd.); Bradwell (The Nuclear Power Plant Company 
Ltd.); Hunterston (G.E.C.-Simon—Carves Group); Hinkley 
Point (English Electric, Babcock & Wilcox, Taylor Woodrow 
Atomic Power Group) and Trawsfynydd (Atomic Power 
Constructions Ltd.) 











Okes GeENSPriNg SUSPENSION SYSTEMS 


VOKES GENSPRING LIMITED : GUILDFORD : SURREY 
Telephone: Guildford 62861 (6 lines) Telex: g-535 Vokesacess, Guildford. Telegrams & Cables: Vokesacess, Guildford, Telex 


A member of the VOKES Group 
OW vG47 
NDON Enter No. 471 on reply card 
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DUST EMISSION PROBLEMS 


from any of the processes listed below 
CAN BE SOLVED 


CEMENT INDUSTRY by consulting the pioneers of Electrostatic Precipitation 


(Kiln Gases) 

PLASTER INDUSTRY 

(Kettle fog dryer) 
METALLURGICAL INDUSTRY : 
(Lead, Copper, Zinc, Arsenic, etc.) 
REFINING PROCESSES 
(Gold, Silver etc.,) 

‘COAL INDUSTRY 


(Dryers etc.,) 


CARBON INDUSTRY 
(carbon black) 


PAPER INDUSTRY 


(Recovery Furnace) 





























LODGE-COTTRELL LTD., GEORGE ST., PARADE, BIRMINGHAM 3. Tel: CEN 3388 - LONDON CENtral 5488 
Overseas: Continental Europe, Leon Bailly, Ingenieur Conseil, Avenue des Sorbiers, Anseremme-Dinant, Belgium 
LODGE-COTTRELL (AUSTRALIA) PTY. LTD. 

LODGE-COTTRELL (AFRICA) PTY. LTD. P.O. Box 6070, JOHANNESBURG 
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saves Inoney!/ 


Maintenance of your loading bays and vehicles is expensive 
You can cut those costs and improve the appearance of premist 
and vehicles by fitting Goodyear fenders. 

They provide long-lasting, effective protection by absorbiti 
bumps and blows without damage to themselves or to the vehicle 
and premises they protect. 

Full details of these fenders may be had from your neatts 
Goodyear depot. 














Goodyear Vehicle Fenders 

Choice of three cross-sectional shapes in white or black rubber. Easily fitit 
to metal or wooden bodies. Preformed corner pieces avoid mitred joints a! 
give maximum protection where most needed. 


Goodyear Loading Bay Fender Units 

Made from heavy-duty D section and supplied complete with mountit! 
bracket. Combination of projection and spacing ensures effective operatios 
Design of units prevents damage by vehicles settling on fenders during loadia) 


| GOOD FYEAI 


VEHICLE AND LOADING BAY FENDER! 













THE GOODYEAR TYRE & RUBBER COMPANY (GREAT BRITAIN) LTD »- WOLVERHAMPTO 
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EUROPE AT SIXES AND SEVENS 


The debate in the House of Commons last Monday on 
European trade proved very enlightening and all who 
wish to appreciate better the various issues involved as 
a consequence of the creation of the European Economic 
Community of the “Six” and the European Free Trade 
Area of the “Seven” would profit by taking a look at 
the relevant number of Hansard. Despite difference of 
opinion on matters of detail the Members of the House 
showed themselves to be almost unanimous in rejecting 
any proposition that this country should accede to the 
Treaty of Rome (through the signing of which the EEC 
came into being); and also unanimous in pressing for 
negotiations which would improve the political and 
economic unity of Europe. 

We confess that since the idea of a free trade area 
around the Common Market, which was widely sup- 
ported in this country, was turned down by the Six, we 
have not been at all satisfied with our unhappy state of 
indecision revealed in our leading articles as to what we 
think the country should do next, especially as we have 
noted other journals coming out strongly for accession 
to the Common Market, now, on the best terms this coun- 
try can get; or equally decisively against any such action. 
We have felt, however, that our state of indecision reflects 
fairly enough the true state of opinion upon the matter 
within the engineering industry. Politicians, it now 
appears, are equally unhappy about the situation and 
about equally indecisive about what to do next. Of 
course, the fear in this country, especially amongst in- 
dustrialists, is that British products will be excluded by 
a tariff wall from a rapidly expanding market on the 
Continent, that in fact within a measurable number of 
years this country will have become an industrial back- 
water. As against that fear, however, there is the feeling 
that markets in the Commonwealth and in the world 
outside Europe must be retained since together they 
absorb some 75 per cent of our exports and provide some 
75 per cent of our imports. Many people believe the fear 
to be exaggerated. One hankers, of course, after the 
original conception of a free trade area around the Com- 
mon Market. But that idea seems to be now altogether 
dead. Where do we go from here? 

For our part we suggest that at present there is very 
little hope of getting anywhere, anyhow, with the EEC; 
that this country is making too much of the possible 
economic damage that might be inflicted upon its trade by 
the EEC; and that it is making too little of the economic 
advantages to be derived from the existence of EFTA. 
We might, in fact, do better to cease pressing it upon the 
EEC that we are ready to negotiate some arrangement 
with it, and instead to concentrate upon the development 
of relations within EFTA and upon preaching to the 
world at large the high benefits to be expected within that 
association of states. For it is natural that those who have 
been concerned to bring the EEC into being are at pre- 
sent more interested in the internal development of that 
community than with negotiations to bring Britain or 





any other country into it; negotiations which must neces- 
sarily mean the recasting of the delicately balanced clauses 
of the Treaty of Rome. But if it can be shown that 
EFTA really works and is of high economic value to its 
seven participants readiness may well grow within the 
EEC to negotiate co-operation with it. 


AUTOMATION ON THE ROAD 


How many years will it be before a motorist, on 
approaching a main road, will be able to feed simple 
route instructions into some device in his car, and then 
leave the entire job of driving to automatic gadgets in 
the car and on the road? That may seem a far distant 
prophecy perhaps, but it does not seem so impractical, 
even if still a long way from practical attainment, after 
reading the abstracts on page 175 herewith from the 
lecture given last week by Mr. Flory of the Radio Cor- 
poration of America. Mr. Flory describes how automatic 
control is achieved under the simplified conditions of 
single-lane traffic, i.e., to keep the car “in lane” and to 
prevent it colliding with the car ahead. This is a first 
step in developing a comprehensive system of vehicle 
control which might be introduced in stages. each stage 
“compatible ” with existing traffic and the whole system 
strictly following the “ fail safe ” concept. 

To sum up the philosophy behind this work, which is 
a most fascinating and promising line of inquiry, we 
cannot do better than quote Mr. Flory’s own words: 
“Aside from the personal safety aspects, the cost of 
accidents in property damage and loss of time is, in the 
United States, equal to the cost of fuel consumed. In 
addition, from a strictly engineering standpoint, any 
method of increasing the efficiency of movement of traffic 
resulting in better loading of the highways is just so much 
money in the budget. . . . Engineering improvements 
have practically eliminated mechanical failure as a factor 
in highway accidents. Throughway construction embodies 
all known safety considerations as far as physical con- 
struction is concerned. In the communication system 
between highway and car, or between car and car, the 
least reliable element is the human link which must 
receive the information, make a decision, and institute 
action, often within a fraction of a second.” 

This last factor is, therefore, being attacked with some 
success, as the lecture shows. What needs emphasising at 
this stage is that the results already obtained can be fruit- 
fully applied immediately in certain special circumstances. 
For instance, at blind corners or where visibility is likely 
to be restricted, patterns of lights—a “flying tail” of 
lights Mr. Flory calls it—could be installed to give a 
driver indication of a vehicle ahead and its headway. 
Some such system could also be perfected to allow the 
mixing of moving streams of traffic. Mr. Flory pointed 
out that the Road Research Laboratory’s new test track 
(which, incidentally, the technical press has not yet had 
a chance of describing in detail) offered good opportuni- 
ties for testing such systems. Neglecting entirely the long- 
term possibilities of this research, it would seem that the 
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immediate results, though limited, are of such promise 
in a country afflicted as ours is with grossly inadequate 
roads, as to make energetic appraisal and application to 
the roads of these results a matter of importance and 
urgency. 


MODELS FOR APPRENTICES 

Not so very many years ago craft apprentices were 
taken on by engineering firms, were pushed straight into 
the production shops to work with and under a variety 
of skilled men, and were expected to pick up the necessary 
craft skill over a number of years. In certain trades other 
than engineering, and perhaps, still, in some engineering 
firms, that still remains the means whereby apprentices 
get trained. It was a method—if something without any 
apparent plan can be called a method—which must have 
been satisfactory enough in its day; for many living 
skilled men highly valued by the firms for which they 
work must have received just such training. But to-day 
matters are arranged differently. There has been grow- 
ing an appreciation that a less haphazard method pro- 
duces better results more quickly. At one time there was 
some tendency towards providing nearly the whole of the 
training in an apprentices’ school separate from the pro- 
duction works, the apprentice entering the works proper 
only after spending two or more years in the school, by 
which time those in charge of his training could have 
ensured that he had attained a certain minimum standard 
of skill. But the modern trend seems, undoubtedly, to 
be to keep the time spent in the school down to one year, 
a period sufficiently long to give the apprentice the chance 
to show aptitude for a particular trade and to be given 
a good grounding in that trade so that he becomes 
immediately useful in the production shops and therefore 
becomes quickly at home in the new atmosphere. 

But in such training schools the problem arises as to 
what the boys shall make. For it is very discouraging to 
all concerned if the bulk of the stuff made just goes for 
scrap. The point is discussed by James Wooding in a 
recent issue of the Allen Engineering Review, the house 
journal of W. H. Allen, Sons and Co., of Bedford. He 
points out that while standard exercises have a value, 
particularly in allowing careful and detailed measure- 
ment and assessment of results, they can lead not only 
to frustration amongst the boys but to “a particular kind 
of exhaustion in instructors ” so that ‘ personal deteriora- 
tion inevitably occurs over a period of years’. There are 
two commonly used methods of avoiding this frustration 
of boys and trainers. One is to require of all the boys 
that they shall make certain tools for themselves, such as 
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calipers, squares, scribing blocks, &c. Another is to 
import certain production jobs from the production shops. 
The former of those methods has everything to recom- 
mend it in that assessment of the results is relatively easy 
and because the articles once satisfactorily made are 
greatly valued by the boys. But there are pitfalls in the 
latter method. It is only too easy for the training centre 
to degenerate into a part of the production side by under- 
taking certain routine jobs not of special training value. 
However, subject to that proviso, taking real production 
work into the training centre is valuable; but works will 
differ in their ability, dependent upon what they produce, 
to provide jobs suitable for the training school. What 
Mr. Wooding points out—it is the prime object of his 
article—is that model-making can often provide an almost 
ideal solution to the problem. One advantage it has is 
that it brings trainee draughtsmen into the scheme of 
things because it falls to them to make the necessary 
modifications to the original drawings issued to the shops 
and to issue thereafter just as full a set of working draw- 
ings to the apprentices’ school. Experience has shown 
that the arrival of the drawings in the school immediately 
arouses a great deal of interest, the more particularly as 
it is soon realised that all the boys at some time or other 
will have the opportunity to make some part of the model, 
or fit some part to it, or “test” it in operation. The 
resultant models, being true to scale and operable, are in 
demand for showing at exhibitions, &c. The building 
of them, of course, brings sharply home to boys the 
contribution each of their skills will make in the future 
to the building of similar full-scale machines. Though 
the firm to which Mr. Wooding belongs has long shown 
leadership in developing methods of training apprentices 
we are pretty sure that in this matter it is not the sole 
leader but only one amongst several. For we have 
noticed the same trend towards model-making in the 
training establishments of other firms. No doubt it is 
not a method which can be universally applied. But any 
firm having products of which working models could 
usefully be made would, we think, be well advised to give 
it a trial; and to any firm accustomed to producing “ one 
off * designs the making of a model, especially if it can 
be completed before the full scale article, may have the 
very real value of revealing any deficiencies in general 
appearance or layout or possibly graver faults in the 
plant overlooked by the design and draughting staff. How 
cock-a-hoop all concerned in a training centre would feel 
if the design staff, having examined a model made in the 
school, were to decide upon modifications of the full- 
scale article! 





** REPULSION ” 

*\M. Faye has just communicated to the Academy of Sciences 
another series of experiments made with Ruhmkorff’s inductive 
apparatus, in order to verify the repulsive force of incandescent 
surfaces. We stated, a short time ago, in describing the first experi- 
ments, that a platinum plate, rendered red-hot in vacuo, would repel 
the rose-coloured flame which is produced in the receiver by an elec- 
trical current ; but that the blue flame which is accumulated at the 
negative pole showed it was but slightly influenced by the heat of the 
same lamina. At M. Faye’s suggestion, M. Ruhmkorff has this time 
constructed a new apparatus, consisting of a large glass balloon 
pierced with four holes armed with brass sockets. The electrodes 
of Ruhmkorff’s machine pass through the two holes situated in a 
vertical line ; two copper wires acting as horizontal conductors pass 
through the two which lie in a horizontal line, supporting a thin 
lamina of platinum, at equal distances from the knobs of the electrodes 
inside the balloon. The lamina is raised to a white heat by the voltaic 
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current of four of Bunsen’s elements. The balloon being previously 
exhausted, and one of the electrodes brought into communication 
with the positive pole of Ruhmkorff’s machine, the horizontal con- 
duction communicating with the negative one, the blue flame at once 
begins to skim the surface of the lamina. Now if the current of 
Bunsen’s elements be made to pass through the same horizontal 
conduction, and consequently through the lamina, so as to raise its 
temperature to a white heat, the strata of blue flame which were 
previously in contact with the lamina will rapidly recede from it. The 
distance will increase or diminish in proportion to the heat, and will 
be entirely obliterated when the lamina returns to its ordinary tem- 
perature. Thus the repulsive effect of incandescent surfaces appears 
to be placed beyond a doubt. M. Becquerel having allowed a small 
quantity of air to penetrate into the balloon, the distance of the blue 
flame from the lamina diminished, but not very much—a larger 
quantity of air reduced it to nought. These experiments are to be 
continued.” 
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No. Il—(Concluded from page 147, July 22) 


The sixth annual report of the United Kingdom Atomic Energy Authority, 

published on July 13,* covers the year ended March 31, 1960. The following 

extracts taken from the report deal with fuel element production and the 

Authority's general programme of research and development, including work 
on radioactive isotopes and controlled thermonuclear reactions. 


OMMISSIONING of most of the Spring- 
fields uranium production plant was 
completed in the year under review. In 
particular the new uranium concentrate 
purification plant utilising an improved 
solvent has been successfully brought into 
operation. 
In the original concept of the new plant it 
had been decided to use a new method, 
involving fluidisation techniques, for con- 
verting uranium nitrate into tetrafluoride, 
an essential step in the manufacture of the 
metal. It was intended that this process 
should be continuous and the product 
cheaper. It was appreciated that considerable 
teething troubles would be encountered and 
a full-scale prototype unit was therefore 
built. Initial operation of the prototype 
unit revealed problems of stability, of cor- 
rosion and of the efficient recovery of some 
of the reagents, in particular the hydro- 
fluoric acid. The majority of these problems 
have been-overcome and the prototype plant 
is now operating as a production unit yield- 
ing uranium tetrafluoride of good quality 
at the design throughput. 


FUEL ELEMENT PRODUCTION 


The new fuel element production lines 
have been designed to meet the requirements 
of the nuclear power programme and of the 
Authority’s reactors and will, when running 
at full capacity, be capable of an output of 
more than 300,000 uranium metal fuel 
elements per annum. The manufacture of 
the first fuel charges for the civil power 
stations at Bradwell and Berkeley was about 
to start at the end of the year. Reactor 
proving trials had indicated the need for 
changes in the detailed design of some com- 
ponents which, at this late stage, had caused 
some difficulties, but these were being over- 
come as rapidly as possible. 

Because even a very small number of 
failures is important, the proving trials must 
be carried out on a considerable scale to 
demonstrate the required degree of integrity : 
thus in the case of Calder and Chapelcross 
reactors the maximum percentage of failures 
that could, to date, be attributed to defective 
welds is of the order of 0-005 per cent. 
Consequently a new weld arrangement or 
manufacturing technique would need to 
demonstrate a comparable or better per- 
formance in proving trials. Proving trials 
on the final design of the fuel elements for 
Bradwell, Berkeley, Hinkley Point and 
Hunterston during the past year have 
Involved the manufacture of large numbers 
of prototype fuel elements during the 
Commissioning period in the new factory. 

To meet demands for fuel elements for 
new research reactors or for experimental 
purposes, a new general purpose metal- 
lurgical shop has been built ; production of 
uranium oxide fuel elements for the A.G.R. 
Prototype at Windscale was begun. 


—_—— 
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RESEARCH AND DEVELOPMENT 

A new accelerating machine came into 
operation at Harwell in November, 1959, 
when the Neutron Project Laboratory started 
work.+ The machine will provide intense 
bursts of neutrons which can be used, in the 
time-of-flight method, to make precise 
measurements of the neutron cross sections 
for various nuclei over a wide range of 
energies. The machine incorporates a linear 
accelerator capable of accelerating electrons 
to 30MeV ; the energetic electrons strike a 
target of mercury and release gamma rays 
which in turn release neutrons from a 
uranium target. The intensity of the neutron 
pulse is increased some tenfold by using in 
this target a sub-critical assembly of enriched 
uranium, in which neutron multiplication 
takes place, though without reaching the 
critical condition for a self-sustaining reaction 

This powerful pulsed neutron source with 
its sub-critical neutron-multiplying assembly 
also makes possible studies of certain aspects 
of the fission process, and of other neutron 
interactions, which were previously imprac- 
ticable. Its primary use, however, will be 
for the measurement of all the cross-sections, 
for fissile and fertile and for structural 
material, needed for the thermal reactors of 
the power programme, work which will 
occupy a large team of scientists for several 
years. 
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An understanding of the physics of fast 
reactors requires detailed knowledge of the 
interactions of neutrons over a wide range of 
energies with both fissile and structural 
materials and with likely coolants such as 
sodium metal. The aim of experimental 
work at Aldermaston, which at present is 
carried out with the 6MV and 3MV electro- 
static generators, is to contribute to measure- 
ments of fast neutron scattering and of 
capture cross sections of neutrons emitted 
in the fission of uranium and plutonium 
isotopes and other similar data, all of which 
can be used to predict the critical size, 
breeding ratio and other properties of a 
fast reactor. 

A large heavily shielded liquid scintillation 
counter has been developed for the study of 
neutron emission in fission. Accurate data 
are now available for 14MeV neutrons and 
the measurements are being extended to cover 
a wide range of neutron energies. The 
apparatus can also be used to study neutron 
capture reactions and neutron emission in 
(n, 2n) and (n, 3n) reactions. Selection of 
incident neutron energy is achieved by mov- 
ing the assembly around a suitable target 
which is bombarded by protons or deuterons 
from the electrostatic generator. 

An important innovation in the technique 
of studying the elastic and inelastic scatter- 
ing of neutrons was the introduction of a 
detector which provides complete discrimina- 
tion against gamma rays. With incident 
neutrons of about 4MeV, it has been found 
that the background in the detector can be 
reduced by an order of magnitude by a 
combination of better shielding and gamma 
ray suppression. 

The tandem electrostatic generator at 
Aldermaston has operated very satisfactorily 
during the past year. Beams of protons and 
deuterons with energies up to 12-5 MeV have 
been used in inelastic scattering and reaction 
studies, and most recently energetic oxygen 
ions have been used to investigate the 
Coulomb excitation process. In Coulomb 
excitation, the bombarding ion does not 
enter the nucleus but transfers energy to it 
through the relatively long-range electric 
and magnetic fields. An accurate theory of 





Magnetic circuit (under construction) of a large spectrograph used, in conjunction with the tandem Van 
der Graaff generator at the A.W.R.E., Aldermaston, for the accurate analysis of charged particles from 
nuclear reactions 
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Coulomb excitation exists, and the process 
is particularly valuable for investigating those 
states of nuclei which arise from the collective 
motions of the nucleons. Heavy ions, such 
as those of oxygen, are particularly suitable 
for Coulomb excitation studies, and are 
readily accelerated in the tandem to energies 
of about 35MeV. The Coulomb excitation 
process itself is being studied in detail, and 
low lying energy levels of both light and 
heavy nuclei have been investigated. 

The accompanying illustration shows, 
under construction, the magnetic circuit of a 
large spectrograph used for precision analysis 
of charged particles from nuclear reactions. 
The instrument is used with the tandem 
Van der Graaff generator at Aldermaston 
and it contains twenty-four gaps, each of 
which is used to analyse reaction products, 
so that simultaneous measurements of angular 
distributions and energies are obtained. 

Solid State Physics.— A fundamental 
experiment has been carried out in the realm 
of solid state physics using lithium isotopes. 
An important discrepancy has existed between 
observed thermal conductivities of dielectric 
crystals at low temperatures and the theo- 
retical predictions for perfect crystals. It 
has been suggested that the discrepancy is 
due to the presence of isotopes which disrupt 
the periodicity of the crystal lattice and 
increase the thermal resistance, and two 
theories for this effect have been published. 
Measurements have been made at Capen- 
hurst, in conjunction with university scient- 
ists, of the thermal conductivity of single 
crystals of lithium fluoride containing various 
relative concentrations of the isotopes lithium- 
6 and lithium-7 in the temperature range 
10 deg. to 90 deg. K. A change in thermal 
resistance with isotopic concentrations is 
observed but the results fit neither of the 
theories previously advanced. A new theo- 
retical treatment is in good agreement with 
the experiments on lithium fluoride and also 
with published observations on a_ wide 
range of crystals containing known concen- 
trations of point imperfections. 

Radiation Chemistry and Nuclear Tech- 
nology.—There is a growing demand for a 
more detailed knowledge of the behaviour 
of the system carbon-dioxide/carbon-mon- 
oxide/graphite under irradiation. These 
studies are aimed at determining the basic 
parameters that affect the rates of the 
reactions. In the first experiments, gas was 
circulated over graphite in an apparatus in 
““Bepo.” These demonstrated that the 
temperature has no appreciable effect on the 
rate at which carbon monoxide is produced 
from carbon dioxide and graphite over a 
temperature range from 100 deg. to 600 deg. 
Cent. Above the latter temperature there 
is a marked increase in the rate, caused 
presumably by a purely thermal reaction. 
When the experiment is carried out in a 
sealed apparatus, a steady-state concentra- 
tion of carbon monoxide is attained as a 
result of competing forward and_ back 
reactions. Similar experiments in “ Dido” 
at 400 deg. to 500 deg. Cent. have demon- 
strated that the amount of surface oxide 
present (i.e. oxygen chemi-sorbed on active 
sites on the graphite surface) has a marked 
effect on the rate of the radiation-induced 
carbon monoxide formation. The relation- 
ship between carbon weight loss and carbon 
monoxide production has been obscured by 
weight changes caused by thermal and 
radiation-induced degassing during the ex- 
periments and by changes in the condition 
of the surface oxide. 

In another group of experiments, the 
behaviour of carbon-14 incorporated in 
samples of graphite, during irradiation in 


sealed tubes containing various mixtures of 
carbon monoxide and carbon dioxide, is 
being studied at 80 deg. Cent. Transport of 
carbon to the gas phase takes place in all 
mixtures, even in pure carbon monoxide. 
The rate of transfer is affected by gas com- 
position and by pretreatment of the 
graphite. 

The reactions between pile graphite and 
other gases such as hydrogen and nitrogen in 
the presence of radiation have also been 
studied, There is a slow production of 
methane in the case of hydrogen whereas 
there is no measurable reaction with nitrogen 
below 650 deg. Cent. 

A rather different subject of study has 
been the radiation chemistry of the liquids 
proposed as moderator and coolant in the 
organic-liquid-moderated reactor mentioned 
above. The liquids are commercial mixtures 
of organic compounds known as polyphenyls. 
The reactor system was first tried in the 
United States and the radiation chemistry 
has been studied both in American labora- 
tories and at Harwell. 

The polyphenyls have quite high boiling 
points. It has been shown by American 
workers that their stability to radiation is 
high and that the main products of such 
decomposition as does take place are hydro- 
gen gas and higher polyphenyls which are 
themselves soluble in the original liquid. 
The result is that the viscosity of the liquid 
does not rise quickly to unacceptable levels 
and no solid material is deposited. 

The radiolysis has been studied with the 
electron beam from a 2MV Van de Graaff 
machine, with high intensity gamma rays, 
and with neutrons from the * Bepo ” reactor. 
It has been shown that the radiation yields 
for the breakdown of the lower polyphenyls 
at high temperatures in “ Bepo” are 
markedly higher than those obtained using 
electron and gamma radiation. All this 
evidence suggests that the linear rate of 
energy transfer in the tracks of the ionising 
particles is an important factor in determin- 
ing the decomposition of these unsubstituted 
aromatic hydrocarbons. 

Prolonged irradiations of Santowax-R, a 
commercial mixture of isomeric terphenyls, 
at 350 deg. Cent. in the reactor have shown 
that the rate of breakdown decreases con- 
tinuously with increased polymer content— 
to half the initial rate at 30 per cent polymer 
and to approximately one-quarter at 50 per 
cent polymer. This decrease is smaller than 
was expected from previous work at lower 
doses. 

The viscosity of the irradiated material 
increases rapidly beyond a polymer content 
of 50 per cent to an extent dependent on the 
temperature. The increase in density is less 
pronounced. 

The rate of breakdown of Santowax-R in 
a pile increases very rapidly in the tempera- 
ture range 400 deg. to 420 deg. Cent. When 
some provision is made for possible tempera- 
ture excursions, it seems unlikely that a 
terphenyl coolant could be used at a bulk 
temperature higher than 370 deg. to 380 deg. 
Cent. 

A number of other materials has been 
examined but so far nothing has been found 
which is superior to the polyphenyls and 
current design studies of organic liquid 
moderated reactors are based on their use. 

Criticality Calculations.—In the design of 
production plants, careful attention has to 
be given to the possibilities of criticality. 
Considerable technical work has been under- 
taken to back particular design studies, and 
in addition a more generalised study has 
been undertaken. A unified theory has been 
checked against American’ experimental 
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results and very good agreement has been 
obtained, the theory erring a little on the 
side of safety. Fundamental studies have 
been carried out on criticality calculations 
for water-moderated uranium lattices of 
low enrichment and this work gives close 
agreement with published experimental 
results. Calculations have also been made 
of the criticality of lattices of irradiated 
uranium bars. A combination of theoretical 
and empirical methods has been used to 
predict criticality data for homogeneous 
systems moderated by water and having as 
fissile material 93 per cent uranium-235, 
plutonium, and less than 5 per cent uranium- 
235 respectively. Where experimental checks 
are available, they give good agreement. 

Research on the Applications of Radio- 
isotopes.—-Work has continued in the Want- 
age Research Laboratory on the application 
of radioisotopes, especially in industry. 
Thus the method of fluorescence spectro- 
scopy, using radioactive sources, has been 
applied to measuring very thin surface 
coatings. Instruments based on this and a 
related technique have been used industrially 
to measure metal coatings about a ten- 
thousandth of a centimetre thick, and also 
the thickness of ink on paper. 

Radioactive tracers continue to be applied 
in new ways. In the electro-plating industry, 
the modes of action of some additives 
commonly used to brighten and level the 
plated deposit have been elucidated for the 
first time with the help of tracers. The 
tracers were detected by micro-autoradio- 
graphy in which the active material is made 
to take a photograph of itself. 

In the development of fuel element cans 
for power reactors, tracers have been used 
to identify and locate constituents of the 
metal such as might lead to failure in opera- 
tion. A method has also been devised for 
testing fuel element cans for incipient leaks, 
using krypton-85 gas as a tracer. By similar 
methods, leaks at a rate less than one ten- 
thousandth of a cubic centimetre in a year 
can be detected in small components such as 
transistors. 

By tracer methods, the rate of flow of 
liquid in closed channels can now be meas- 
ured with an error of less than one part in 
two hundred ; this is an improvement in 
both accuracy and convenience over estab- 
lished methods. Measurements of this kind 
are important in commissioning —hydro- 
electric generators. Similar techniques have 
been adapted as a means for detecting leaks 
in the effluent pipeline at the Atomic Energy 
Establishment, Winfrith. 

A pilot scale plant for irradiating pack- 
ages of materials with gamma rays has been 
built at Wantage to use, at first, 120,000 curies 
of cobalt-60. Eighty per cent of the capacity 
of this plant is reserved for sterilisation by 
manufacturers of medical equipment, for 
clinical trials and for packaging and storage 
tests before full-scale production. The 
remainder of the capacity is taken up in the 
research and development programme of the 
Technological Irradiation Group. The first 
industrial gamma-ray sterilisation unit in 
the world has been completed in Australia 
and 150,000 curies of cobalt-60, supplied by 
the Authority, have been installed. Further 
cobalt sources of up to 500,000 curies have 
been ordered for extensions to the plant. 

Mass Spectrometry.— A mass_ spectro- 


meter’ has been developed at Capenhurst for 
the analysis of the active species present In 
gas/solid chemical reactions. The particular 
problem which was in mind when the work 
was commenced was the elucidation of the 
carbon-dioxide/graphite reaction under irra- 
diation, but the instrument finally developed 
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will be of general application. The instru- 
ment has been designed to study reactions at 
gas pressures up to 2 atmospheres and in 
favourable conditions to detect active species 
down to a level of one part per million or 
better. The mass spectrometer is a standard 
sector type machine incorporating two new 
techniques for the analysis of trace compo- 
nents in gases. A molecular beam inlet 
system is used to allow short-lived species 
direct passage to the mass spectrometer ion 
source ; a chopping technique has been 
devised which enables wanted a.c. signals 
from the inlet system to be separated from 
unwanted d.c. signals arising from the 
background ions in the instrument. 

Gas Bearings.—Current development in 
gas-cooled reactor technology has called for 
mechanisms to operate either unlubricated 
or lubricated solely with the gas that is 
being circulated. 

Basic studies have been made of the friction 
and wear behaviour of materials in reactor 
coolant environments at high temperatures. 
It has been found that in carbon dioxide 
and helium both wear rates and friction 
coefficients can vary greatly with tempera- 
ture. Low-chromium alloys show the great- 
est variation, whilst high-chromium alloys 
give little change between ambient tempera- 
ture and 400 deg. Cent. It is known that 
surface oxide films can have a marked 
influence on friction and surface damage. 
Least wear rates were, in-fact, obtained with 
low-chromium alloys under conditions where 
visible surface oxidation occurred. Ordinary 
rolling contact bearings running unlubricated 
have also been studied under similar con- 
ditions. Experimental life-load curves for 
the bearings have been determined and the 
bearing wear has been measured and ana- 
lysed. This work has built up a considerable 
background of knowledge of what can be 
achieved with such ordinary bearings under 
reactor conditions. 

The alternative solution of using the gas 
which is being circulated as a lubricant has 
led to a study of the possibilities and appli- 
cations of gas bearings. Thus, detailed 
inyestigations into the load-carrying capacity 
and vibration characteristics of self-acting 
and externally pressurised journal bearings 
and thrust plates have been instigated. 

As a result of this gas bearing work, a 
peripheral gas-bearing compressor has been 
developed for the circulation of gases in 
reactor loops and other closed systems. At 
a relatively high pressure ratio where low 
mass flow is generally required, the peri- 
pheral type compressor best meets these 
requirements. The machine developed con- 
sists of a motor unit, the rotor being mounted 
on a pair of gas bearings, and an impeller 
unit, also mounted on a pair of gas bearings, 
the two units being connected by a quill 
shaft. The whole machine is totally enclosed 
and built to a very tight vacuum specification. 
It will handle all gases that do not react with 
the motor winding. Various sizes of units 
have been built covering the range 7 h.p. to 
60 h.p. 

Flash- Pediography.—Considerable progress 
has ben achieved at Aldermaston in 
the prov:s on of short duration radiographs 
of systems opaque to ordinary light and 
moving at high speed. To this end special 
low inductance Marx generators have been 
constructed giving a single voltage pulse of 
IMV or 2MV with a duration of order 0-2 
microsecond. These generators are believed 
to have appreciably better performance than 
any comparable generator for which pub- 
lished information is available. 

To work with these generators special 
X-ray tubes have also been developed, with 


both hot and. cold cathodes. In order to 
get good resolution and high dose the design 
of the tube has been concentrated on getting 
an X-ray source the size of which is of the 
order of 2mm in diameter. 

A 30 MeV linear accelerator has been 
installed to provide a source of pulsed gamma 
rays of even greater penetrating power. This 
accelerator is an early experimental model 
built at Harwell, which has been modified 
and adapted in various ways to provide an 
intense burst of gamma rays lasting for a 
time of the order of 0-2 microsecond. 

Very-High-Speed Cameras.—Very-high- 
speed cameras were originally developed at 
Aldermaston to record the growth of an 
atomic explosion during the first few million- 
ths of a second. To-day much improved de- 
signs are making important contributions to 
our knowledge of pinched discharges in con- 
trolled thermonuclear reaction work, and 
A.W.R.E. cameras are used in this connec- 
tion both at Harwell and at Aldermaston. 

Two types of mechanical very-high-speed 
cameras are manufactured at Aldermaston. 
One, the streak camera, records along a 
length of film the size of a light source which 
is varying with time ; the other, the framing 
camera, produces individual pictures at 
intervals on a strip of film. 

The light entering either type of camera, 
through a suitable lens, is directed on to the 
surface of a rapidly rotating steel mirror, 
from which it is reflected on to a stationary 
strip of photographic film. Thus the light 
streaks across the film and is recorded as 
such in the streak camera. From examina- 
tion of the film after development it is pos- 
sible to measure the size of the light source 
at any specific time over a total period of 
12 or 25 millionths of a second, depending 
on the mirror speed. 

By focusing the entering light on the 
mirror surface and placing a number of 
lenses in an arc between mirror and film it 
is possible to obtain a series of individual 
pictures. With the mirror rotating at 
300,000 r.p.m. and with ninety lenses in 
such a camera, the time between each picture 
is one seven millionth of a second. Each 
picture is exposed for one ten millionth of a 
second. In such a camera the mirror has a 
long life. Mirror speeds as high as 400,000 
r.p.m. are also available, but then bearing 
wear limits the number of runs. These 
very high speeds are obtained by means of a 
compressed air turbine drive. The mirror 
itself spins in a vacuum. 

A third type of very-high-speed camera is 
made which takes a single picture with an 
exposure time of one ten millionth of a 
second, using a Kerr cell shutter. This cell 
contains a special liquid through which the 
light will pass only as long as a suitable 
voltage is applied to it. Thus the timing 
here is electronic. 


CONTROLLED THERMONUCLEAR REACTIONS 


** Zeta”? and “* Sceptre.’—‘ Zeta” (at 
Harwell) is a_ ring-shaped apparatus in 
which deuterium gas is heated to high 
temperatures by passing through it a large 
pulse of current (up to 200,000A);_ the 
result is a “ pinched’ discharge, since the 
electromagnetic forces associated with the 
current cause the gas to be compressed 
inwards and so to move away from the walls 
of the containing tube. 

Initial experiments on “ Zeta” showed 
that, although the passage of gas currents of 
up to about 200,000A caused the bulk of the 
gas to be compressed away from the torus 
walls, there was an excessive loss of energy 
from the gas during the current pulse. The 
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rate of loss of energy from ‘“ Zeta’? was 
such that the whole of the energy stored in 
the gas at any one time was being lost in 
one ten thousandth of a second (this time is 
known as the energy containment time). 
Because this time is small compared with the 
period of the current pulse, the temperature 
of the gas rose rapidly during the early part 
of the current pulse, but then failed to rise 
further. 

During the past year the stored energy 
supply and the stabilising magnetic field 
supply of “* Zeta”? were both increased by 
about six times. As a result, gas currents of 
up to 800,000A were obtained. This made 
it possible to operate at considerably higher 
gas pressure. However, the increase in 
current has not led either to a substantial 
increase in the gas temperatures achieved or 
in the energy containment time. The exact 
mechanism by which the energy is lost 
depends on the discharge conditions (cur- 
rent, pressure, axial magnetic field) but the 
primary cause of the energy loss is likely to 
be that the configuration of plasma and 
associated magnetic fields is hydromagnetic- 
ally unstable, as is confirmed by recent 
theoretical work. 

** Sceptre IV ” was brought into operation 
in November, 1959, at Aldermaston Court 
(Associated Electrical Industries, Ltd.). It 
is similar to “* Sceptre III,” but has a perfect 
toroidal shape and a more uniform axial 
magnetic field, and has been operated at 
currents up to 480,000A. It has not resulted 
in ion or electron temperatures higher than 
those in “* Sceptre III.” 

Theoretical studies have suggested that a 
necessary, though perhaps not a sufficient, 
condition for stability is that the current can 
be made to flow in a thin skin on the surface 
of the ionised gas. It is known that such 
a surface current is produced if the current 
is made to increase sufficiently rapidly at 
the beginning of the current pulse, but for 
technical reasons a sufficiently rapid rate of 
rise of current cannot be obtained with either 
“Zeta” or “Sceptre.” An experiment 
known as I.C.S.E. (Intermediate Current 
Stability Experiment) is therefore being 
designed, in which the current will rise fast 
enough to produce a skin effect. Further- 
more, theory suggests that hydromagnetic 
stability can be achieved if an additional 
stabilising magnetic field is applied outside 
the plasma ; and this requirement is also 
incorporated into I.C.S.E. 

The object of the experiment is to investi- 
gate the stability of this improved ‘ pinch ”’ 
configuration, and to check the main pre- 
dictions of present stability theory. Thus 
although the apparatus is aimed at produc- 
ing certain definite conditions, I.C.S.E. is 
being designed so that many of the para- 
meters affecting stability can be varied over 
a wide range. The achievement of hydro- 
magnetic stability may not be sufficient 
since other sources of instability in plasmas 
are known to be possible. [.C.S.E. will 
essentially be a large-scale experiment in 
plasma physics. 

The design of this experiment is now well 
advanced, and orders have been placed for 
some of the main components. The appa- 
ratus will be erected at the Culham Labora- 
tory. 

Other Plasma Physics Experiments.—Dur- 
ing the past year work continued on a number 
of other plasma physics experiments at 
Harwell. Three examples of such work are 
given below. 

Theoretical considerations made by Alfven 
in 1942 predicted that hydromagnetic waves 
could be propagated in the joint presence of a 
magnetic field and a plasma. Because of 
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the importance of these Alfven waves, an 
experiment was undertaken to demonstrate 
their existence. The velocity of propagation 
of the disturbance was found to agree closely 
with the theoretical value for the velocity of 
Alfven waves. A similar experiment was 
performed almost simultaneously at the 
University of California. 

In order to investigate some of the theo- 
retical predictions about the stability of a 
pinched discharge, experiments were contin- 
ued with cylindrical systems. All the results 
obtained so far can be explained qualitatively 
in terms of hydromagnetic stabilities. 

Experiments were made on “ Zeta,” by 
members of the National Bureau of Stand- 
ards, Boulder, Colorado, U.S.A., which 
demonstrated, for the first time in a labora- 
tory, the propagation of electromagnetic 
waves in the so-called ‘‘ whistler’ mode. 
These waves have been known for many 
years as a form of radio atmospheric, due 
to lightning flashes. It is thought that the 
low frequency part of the lightning signal is 
propagated along the lines of the earth’s 
magnetic field through the plasma formed 
in the extreme upper regions of the atmo- 
sphere. This medium is highly dispersive 
so that when the signal is received at the 
other end of the line of force, the original 
signal becomes a whistle of steadily decreas- 
ing pitch. The experiments reproduced 
this phenomenon by propagation of 10cm 
waves (the appropriately scaled wavelength 
for the apparatus) through the magnetised 
plasma in “ Zeta.” 

In addition to the intrinsic interest of the 
laboratory experiment, it is hoped that this 
phenomenon, which has already been used 
for experiments in the outer atmosphere, 
can be used to determine many of the plasma 
conditions inside devices such as “* Zeta.” 

Considerable progress was made, in col- 
laboration with industrial firms, in solving 
the formidable technological problems asso- 
ciated with the production and control of 
currents in the 1,000,000A range, and in the 
development of methods of torus construc- 
tion to withstand the severe conditions 
expected in experiments such as I.C.S.E. 

Work at the Atomic Weapons Research 
Establishment.—Research continued on 
various types of pinched discharge in hydro- 
gen and deuterium gas at low pressure. 
Very low inductance condenser banks were 
used with stored energies up to a maximum 
of about 50 kilojoules. Part of the ‘‘ Oswald 
III *’ fast condenser bank is illustrated here. 

A detailed study was made of a fast 
pinching discharge in a straight tube between 
metal electrodes. It was found that large 
currents always build up outside the central 
plasma column near the walls when the total 
current in the tube rises very rapidly. Asa 
result, heating and containment of the central 
plasma are limited, and the energy input 
to the gas never exceeds that at the first 
pinch (maximum temperature achieved 
3,000,000 deg. K.). Attempts to increase the 
temperature by increasing the voltage across 
the tube only resulted in earlier appearance 
of wall effects with no appreciable gain in 
heating. Up to the time of the first con- 
traction, a significantly greater amount of 
energy goes into the gas than into the 
magnetic field when the current rises very 
rapidly ; for slowly rising currents, more 
energy always goes into the magnetic field 
than into the gas, which is a less desirable 
state of affairs. 

Many new and interesting results were 
obtained in the study of 6 mode discharges in 
which the current flows in a circular path 
around the axis of the discharge tube. A 
magnetic field appears inside the tube as 
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** Oswald III ’’ fast condenser bank at the A.W.R.E., Aldermaston, showing the trigger pulse unit in the 
centre and the spark gaps surrounding it 


soon as the current begins to flow in the 
surrounding primary single turn coil and 
some of this field may be trapped by the 
annular current sheath formed inside the 
discharge tube. The trapped magnetic field 
may persist for a time greater than a half 
cycle of the current, so that a configuration 
may arise in which the field within the 
plasma sheath has a direction opposite to 
that outside the plasma. This trapped 
reversed magnetic field has a very important 
influence on many properties of ® mode 
discharges, and much effort has gone into 
its study. Ultimately, however, it is hoped 
to minimise and if possible eliminate the 
trapped field by careful control and pre- 
ionisation of the gas before the main com- 
pression field is applied. 

High-speed photography of the discharge 
looking along the axis revealed a well 
defined plasma sheath which implodes rapidly 
towards the tube axis and then oscillates or 
“bounces ’’’ between the trapped magnetic 
field and the field outside. The frequency 
of the sheath oscillations can be obtained 
either from analysis of photographs or from 
the response of a very small magnetic probe 
placed on the tube axis. Since the plasma 
does not reach the probe until the late stages 
of the discharge, its indications are quite 
reliable and reproducible. They confirm 
and extend the information obtained from 
photographs, and clearly demonstrate the 
existence of reversed fields in certain circum- 
stances. Observations and measurement of 
the frequency of the sheath oscillations are 
valuable as it is then possible to deduce 
directly the mass of ionised gas in the 
sheath. 

In the fifth annual report reference was 
made to the fact that a small group at 
A.W.R.E. was considering methods of build- 
ing up a plasma by injection and trapping of 
hot ions in a suitable magnetic field con- 
figuration. This line of research is being 
pursued actively elsewhere. The experi- 
ments planned at A.W.R.E. are on a small 
scale, and involve the injection of a beam of 
neutral atoms, equivalent energy 30 keV, into 
an arc running along the axis of coils which 
provide a magnetic mirror field. Some of 
the neutral atoms will be ionised in their 


passage through the are and will therefore 
be trapped within the magnetic field region. 

In order to assess the feasibility of various 
injection schemes for building up a plasma 
from high energy particles, it is necessary to 
have accurate quantitative information about 
the various interactions that occur between 
beams of fast particles and the common 
gases. Particularly important is the inter- 
action between fast molecular and atomic 
hydrogen ions and hydrogen gas, and it was 
apparent at the 1958 United Nations Geneva 
Conference on the Peaceful Uses of Atomic 
Energy that there existed considerable dis- 
crepancies between the results of Russian 
and American work in this field. An extended 
series of experiments by a new method based 
on the detection of individual particles, and 
therefore not subject to the uncertainties 
associated with the detection of neutral 
beams, has been completed at Aldermaston. 
The new results, as well as providing the 
more accurate quantitative data required 
for the C.T.R. programme, provide new 
insight into the mechanism of collision 
processes between fast ions and atoms. 

Culham Laboratories —During the year 
the Authority reconsidered their previous 
decision to move controlled thermonuclear 
research from the Atomic Energy Research 
Establishment, Harwell, to the Atomic 
Energy Establishment, Winfrith, and con- 
cluded that, because the project will, for 
some years, be concerned with basic studies, 
they should seek a site near to the A.E.R.E. 
and the National Institute for Research in 
Nuclear Science (both at Harwell) and to 
Oxford University. A site of 175 acres on 
the former Royal Naval Air Station at 
Culham was chosen as the best site of ade- 
quate size and with good communications to 
meet this requirement, and the Authority 
accordingly sought planning permission to 
develop this site as a thermonuclear and 
plasma physics research centre. 

This approval was granted in January, 
1960, and work has started on the Culham 
site. The first building to be erected will be 
for I.C.S.E. and its associated facilities ; 
these are scheduled for completion during 
1961. Further buildings will follow to 


accommodate the remainder of the research 
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and supporting services to be moved from 
A.E.R.E., Harwell, and a small team from 
A.W.R.E., Aldermaston, so that within 
four or five years the new laboratories at 
Culham should approach their planned size 
of 1000 total staff. 


CHANGES IN MEMBERSHIP OF THE ATOMIC 
ENERGY AUTHORITY 


Lord Plowden relinquished his appoint- 
ment as chairman of the Authority on 


December 31, 1959. He was succeeded by 
Sir Roger Makins. Sir Ivan Stedeford 
relinquished his appointment as a part-time 
member on July 31, 1959. 

The Atomic Energy Authority Act, 1959, 
increased the permitted membership of the 
Authority from eleven to sixteen. Sir 
Leonard Owen was appointed Member for 
Production and Sir Claude Pelly Member for 
Weapons Research and Development. Both 
appointments were effective from January 1, 
1960. 


Electronic Control of Road Vehicles 


Last week a lecture entitled ‘“‘ Some Steps Towards a System of Electronic 
Vehicle Control”? was given at the Road Research Laboratory at Langley by 


Mr. L. E. Flory of the Radio Corporation of America. 


Mr. Flory explained 


the system which is being developed by the R.C.A. at its laboratories at Princeton, 
New Jersey. Part of his lecture is reproduced here. 


SINGLE lane of traffic with no passing 

requires only two functions from a 
driver. First, he must stay in his lane, and 
second, he must be prevented from colliding 
with the car in front of him. In this over- 
simplified situation, if we provide automatic- 
ally for keeping a car in its lane and for 
preventing collision with a car ahead under 
any conditions, we have the elements of a 
complete control system. One more opera- 
tional requirement must be met, viz. any 
system must be capable of being introduced 
gradually and must at all stages be com- 
patible with existing traffic. 


Consider a system which could be devel- 
oped in three stages. First, a stage of 
improved communication with the driver to 
enable him to make decisions better and 
faster. Second, a stage where some of the 
decisions are made for him, and he is given 
a warning if he is approaching a dangerous 
condition ; and third, a final stage where 
the system actually takes physical control of 
the car either on a continuous basis or only 
if the driver failed to respond properly to 
the warning system. 

It is obvious that to accomplish lane 
guidance there must be some interaction 
between the vehicle and the highway lane, 
by laying down in or on the roadway a 
trail which a vehicle can follow. The most 
direct method is the insertion of a cable 
carrying an alternating current down the 
centre of the lane. Simple detectors mounted 
on the car then provide control signals to the 
steering mechanism which will keep the. car 
centred over the wire. This method permits 
the use of different frequencies for different 
lanes and route selection by change in 
frequency. 


Collision prevention is a much more 
complex matter since it involves the inter- 
action of two vehicles moving independently, 
only one of which can be assumed to 
have any special equipment. This situation 
Suggests that the road must be the agent for 
transmitting a signal from the lead car, 
which may or may not be equipped with 
control devices, to the following car which 
is considered to be electronically controlled. 
Thus, the active source of the warning signal 
indicating the presence of the lead car must 
be within the road since a perfectly passive 
vehicle must make its presence and speed 
known to any equipped car following it. 
The road installation for collision prevention 
has thus the joint function of detecting 
vehicles at any point along the road, and of 
generating warning signals over a prescribed 
distance of road behind every detected 
vehicle. 


Detection in the R.C.A. system is by a 
continuous sequence of wire loops embedded 
in the surface of the highway. The loops are 
about the size of a car and spaced only a 
few feet apart. As a vehicle passes over any 
loop the inductance of the loop is altered 
by the metal of the vehicle. This change 
is detected by an electronic circuit placed 
alongside the road. 

In response to the action of the detector, 
a “flying tail’ of electrical voltages is 
generated in the roadside circuits behind 
every detected vehicle. These voltages 
decrease in amplitude with the distance 
behind the vehicle. In the first stages of 
introduction of the system a tail of warning 
lights would be lighted in response to these 
voltages so that the driver of a following 
car would know that there was a car ahead. 
Different colours or patterns of lights could 
be used to indicate headway. By introducing 
a pattern into the series, motion of the lead 
car could be observed by the following car 
and his speed adjusted accordingly. Such a 
system might be installed immediately in 
areas of poor visibility. 

In the second and third phases of the 
system, the roadside voltages would be used 
to activate transmitting equipment, which 
would generate a “‘ flying tail ’’ of the electro- 
magnetic radiation which would carry the 
information concerning headway as well as 
a signal representing the speed of the leading 
car. These signals would be picked up by 
receiving equipment in the following equipped 
car, and the information regarding headway 
and speed extracted. In the second phase, 
this information would be used to sound 
warning signals or activate visual signals 
when either headway or closing speed 
approached a dangerous condition. In 
addition, pickup equipment could receive a 
signal from the guidance cable and sound a 
warning if the driver strayed from his proper 
position in the lane. 

In the third phase, the received signals 
would operate the mechanical controls of 
steering, acceleration, and braking in a 
manner which would be predetermined by 
the design and adjustment of the control 
equipment in the car. 


THE CONTROL SYSTEM 


The most conspicuous element of the 
detection system is the sequence of rectan- 
gular loops, comparable to a car in size, 
which are inserted into the pavement and 
form part of detection circuits whose active 
components are buried in capsules by the 
side of the road. The loops can then be 
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installed quite simply in the roadbed during 
construction and have been installed in 
existing pavement by a simple and rapid 
diamond saw technique. 

The loops are excited by a high-frequency 
current. When a vehicle passes over a loop 
it changes the inductance. This change in 
inductance causes a shift in the phase of the 
loop current which operates the phase 
sensitive detector unit. The unit in turn 
applies a gating potential to a signal generat- 
ing unit which impresses a warning signal 
upon its associated antenna. Connecting all 
of the signal generators is a continuous one- 
way attenuating cable system. Thus, when 
a detector unit applies a gating potential to 
its immediately associated warning signal 
generator, it likewise impresses on all other 
generators a potential which decreases in 
magnitude exponentially as the distance 
from the car increases. This potential is 
used as a modulating signal by the gener- 
ators to produce a warning signal which 
transmits distance information to the follow- 
ing car. The same decreasing potential can 
be used to operate visual warning lights 
which change in colour or pattern with 
distance. 

An additional pulsed signal is impressed 
on the antennas within the tail each time a 
car moves from one detector to the next. 

A following car picks up the warning 
signal which contains headway information ; 
in addition it receives a pulse each time the 
lead car crosses a detector. By making a 
measurement of the time between these 
pulses a measure of the speed of the car is 
obtained. The detectors themselves are 
relatively simple, as they must be since they 
must be repeated many times for each lane 
of the highway. The tail signal generators 
are likewise relatively simple. 

It must be stressed that the equipment in 
the vehicle generates no signal. A vehicle 
influences following vehicles only through 
its presence acting through the detectors to 
modify the signals radiated by the antennas 
buried in the road to the rear of the vehicle. 
It follows that the flying tail of warning 
signals, indicating both distance and speed 
will be formed behind any car regardless of 
its equipment or the volition of the driver. 
Only the controlled car need contain any 
equipment. 

The warning signal detector consists essen- 
tially of an antenna attached to the under- 
carriage of the car and a receiver whose 
output contains the distance and speed 
information relative to a car ahead. This 
output can then be used in conjunction with 
the speed of the car itself to operate warning 
buzzers or lights, and, in a fully automatic 
system, the brakes and the accelerator of the 
car. Automatic gain control makes the 
output signal independent of precise location 
of the detecting antenna relative to the 
antenna in the road and makes it dependent 
only upon the modulation of the signal. 
Complete absence of a signal as in a power 
failure will be correctly interpreted by the 
car as an emergency and the car will be 
brought to a stop. 

In experimental installations the guidance 
signal has been obtained from two tuned 
antennas mounted on the left and right 
sides of the front bumper. Asthe car deviates 
to the right or to the left from the centre of 
the lane, the current induced by the field of 
the guidance cable in the left antenna comes 
to exceed that induced in the right antenna 
and vice versa. The difference in the rectified 
signals from the two antennas may operate 
an indicator in the car or, acting through a 
hydraulic system upon the steering mechan- 
ism, tends to maintain a balanced condition 
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with the car centred over the cable. Thus, 
with properly stabilised servo controls, the 
car proceeds down the centre of the lane 
without wavering unless the driver takes 
deliberate action to override the controls. 

Consider now how the collision-prevention 
system operates. The accelerator and brak- 
ing control mechanism of a controlled car 
guided down its lane must be governed by 
three factors. These are its distance from a 
car ahead, the speed of the car ahead, and 
its own speed. From these three items of 
information, a simple computer operation 
can decide whether the car should proceed, 
slow down, or stop. 

An approaching car equipped to receive 
the warning signal will pick it up and will 
respond to it at a distance depending upon 
the operating threshold of its receiver. If 
this threshold is made to vary with the speed 
of the car, the critical distance, similarly, 
depends on this speed. The information 
coded into the warning signal is an indication 
of the distance to the leading car. As the 
lead car passes from one loop to the next, 
a pulse is put into the system. These pulses 
are also transmitted as a warning signal to 
the following car where the time between 
pulses is interpreted as the speed of the lead 
car. The computing mechanism in the car 
is adjusted so that the tail signal cannot 
reach a value higher than a certain level 
based on the speed of the car. If the signal 
tends to increase further, indicating too 
close an approach, the computer acts on 
the accelerator or applies the brakes to keep 
the signal at the predetermined level. The 
degree of action taken is determined by the 
closing speed, which is obtained from the 
speeds of the leading and following car. 

There are a number of secondary benefits 
which might be derived from the adoption 
of the system. Thus, the existence of high- 
frequency carrier currents in the guidance 
cable and warning antennas permits voice 
communication from the highway control 
stations to the driver without any addition 
to the road installation. In this manner, 
the driver may be informed of route numbers, 
destinations, and other pertinent information 
as he approaches an intersection. Warnings 
with respect to weather changes, unfavour- 
able road conditions, and hazards along the 
route may contribute to traffic safety. Voice 
communication may also be used to transmit 
important news flashes and emergency orders 
and, eventually, even information regarding 
commercial facilities in the area. 

There are also a number of uses to which 
the detection system could be put imme- 
diately, on both throughways and secondary 
roads, without awaiting a full-scale road 
installation. Thus, the detectors may double 
in duty as traffic counters and speed con- 
trollers. 

Engineers at the New York Port Authority 
are using the detectors in experimental traffic 
control problems at both the Lincoln and 
Holland tunnels. One manufacturer is 
marketing an automatic factory truck operat- 
ing on the principles described ; it is feasible 
to design an almost completely automatic 
warehouse with provision for collecting 
material from storage and loading it upon 
trucks in accordance with a programme 
prepared in advance and fed into the system. 


FUTURE DEVELOPMENTS 


The principles of electronic guidance and 
collision-prevention were shown with a model 
car as early as 1953; the first full-scale 
demonstration of the basic elements of the 
system was given in 1957, at an installation 
on a 300ft section of a newly constructed 


intersection in Lincoln, Nebraska. The 
demonstration covered operation of the 
detectors with buried loops, the tail warning 
system employing both lights and radio 
signals, and the guidance system. Dashboard 
indicators permitted a manually-controlled 
car to be kept safely in the centre of the lane, 
adjusting its speed to that of a preceding 
vehicle even with the windshield completely 
blocked to simulate automatic control. 

The guidance system alone has more 
recently been tested by the General Motors 
Corporation on a full-scale test track in 
Warren, Michigan, “to take signals like 
those of R.C.A. from the road and put them 
through specially designed equipment to 
steer a car.” Chevrolet cars were operated at 
normal driving speeds. Signals were derived 
from two antennas on the front of the car. 
The difference signal was applied along with 
car speed and a signal indicating orientation 
of the front wheels to a computer. The 
output of the computer actuated the hydraulic 
steering cylinder through an electro-hydraulic 
servo valve. Considerable information was 
obtained as well as a great deal of confidence 
in the feasibility of automatic steering. 

In our own laboratory we have been 
continuing with the study of the electronic 
techniques of the system. We are well aware 
that the operational problems are ill defined 
and to go too far in the development of 
details of the system without a clearer 
understanding of these problems would be 
folly. However, a great deal can be learned 
about the application of electronic techniques 
to our simplified situation of a single lane of 
traffic with no interference. 

We have constructed a test lane, elliptical 
in shape with a perimeter of about a quarter 
of a mile, and equipped with all of the 
electronics necessary to generate the signals 
for complete control of a single lane of 
vehicles. Steering cable, detector loops, 
speed and distance antennas are all imbedded 
in the road surface. Electronic circuitry is 
contained in the boxes alongside the road. 
In an actual installation these circuits would 
be buried in the roadside. Circuits are pro- 
vided to transmit distance and car-ahead 
speed to a following car. In addition, a 
pattern of lights can be generated following 
any car for the benefit of cars with no equip- 
ment. 

In the portions of the system dealing with 
the actual control of the cars we have had 
co-operation of the General Motors Research 
Laboratories. They have furnished us with 
two cars equipped with steering control and 
with servo-operated brakes and accelerator. 
The steering equipment is that described for 
the earlier tests by General Motors. At 
speeds up to the design maximum of our track, 
steering is very good. At higher speeds, 
some anticipatory information would be 
highly desirable on moderately sharp curves. 
This, of course, can be built into the road by 
properly placing the cable with respect to the 
road centre so turning information is given to 
the car before it actually reaches the curve. 

The warning signals carrying speed and 
distance information consist of two audio 
frequency signals of 4-5 and 8 kc/s respect- 
ively. One of these signals (4-5 kc/s) is pulse 
modulated in such a way that the length of 
the pulse varies directly with the distance 
from the lead car. The receiver in the 
controlled car decodes this information and 
feeds a voltage representing this distance to a 
simple computer. Another channel in the 
receiver responds to the pulse signal produced 
as the lead car passes from one detector to the 
next. The time between these pulses is 
measured and interpreted as the speed of 
the lead car. A voltage representing this 
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speed is also fed into the computer as is the 
speed of the controlled car. The response 
of the controlled car is caused by this com- 
puter to follow a predetermined pattern, 
adapting its action to the existing conditions, 
The system is arranged so that absence of any 
signal is interpreted as a dangerous condition, 
For example, complete absence of a signal in 
the distance measuring receiver indicates a 
car dangerously close ahead while the absence 
of any speed information indicates a stopped 
car. These two conditions occurring simul- 
taneously indicate the most dangerous 
possible conditions ; a stopped car immed- 
iately ahead. This is an example of the type 
of fail-safe feature which must be built into 
the system. 

The two car system has been in operation 
for several months with quite impressive 
results. Control is complete and smooth 
even on emergency stops. There are many 
limitations in the system, however, which 
must be resolved before complete control 
could be remotely considered for actual 
highway use, and much more testing must 
be done with conditions more nearly 
approaching the open highway. In the 
meantime we are confident that limited elec- 
tronic aids to the driver could be introduced 
immediately in the form of improved control 
at intersections, visual warning in fog and 
areas of poor visibility, and traffic actuated 
speed warning systems. 


The Vehicle: Instrument of Land 
Usage 


Mr. Patrick HorsBpurGH, A.R.I.B.A., 
A.M.T.P.1., Director of the Hamilton-Wentworth 
Area Planning Board, Ontario, who will be 
remembered in this country for his work on 
Barbican Scheme No. | and earlier on High 
Paddington, chose ** The Vehicle : Instrument of 
Land Usage” as the title of a paper he read on July 
18 at the Caxton Hall in London. The occasion 
was a meeting of the Railway Conversion League. 

Mr. Horsburgh’s paper was, in effect, a plea 
for the recognition of transport as a vital subject 
for study in the training of planners. A decade 
of active experience in urban, area and regional 
planning had convinced him that the void of 
ignorance between planners and _ transport 
engineers will become an ever greater hindrance 
to the improvement of our economic position. 
Mass movement and domestic tranquillity need 
not be incompatible nor economically unobtain- 
able. Current technology is able to provide the 
means ; the vision of the planner and the deter- 
mination of the politician must be kindled 
simultaneously. 

Of recent years the emphasis has been pre- 
dominantly on the provision of accommodation, 
with the result that accessibility has now become 
too large a factor in determining the value of 
property ; the pendulum must swing—though not 
too far—towards the provision of mobility ; 
planners should be trained to ensure that there 
is a proper balance between the statics of archi- 
tecture and the dynamics of transport. Accord- 
ingly, the programme of study for planners, 
after their primary training in landscape compre- 
hension, should include four equal and comple- 
mentary courses in regional planning, urban 
planning, architecture and transportation. In 
Toronto the first steps are being taken towards 
the establishing of a Chair of Transport Studies, 
and this had encouraged Mr. Horsburgh to 
foresee the time when architecture will have been 
rightly supplanted by transportation as the parent 
subject of planning courses. 

Mr. Horsburgh declared his belief in the 
conversion of this country’s railway system into 
a motor road system as the greatest opportunity 
for re-development that has occurred since those 
same railways came into being a century ago. 
In ten years he had neither seen nor read any- 
thing to raise doubts in his mind upon the 
rightness of the stand the Railway Conversion 
League is making. 
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Tests on Eccentrically Loaded 
Riveted Joints 


By PROFESSOR A. J. FRANCIS* and G. L. BELCHER 


Tests to failure are described on fifteen riveted joints in which 0-080in 24ST 
Alclad aluminium alloy plates were connected by a group of twenty-four %in 


diameter \7ST rivets. 
varying from \Qin to zero. 


The load was statically applied with initial eccentricities 
The strengths obtained were, on the average, 55 per 


cent in excess of the strengths calculated by the usual procedure for eccentrically 

loaded splices, but only 3-6 per cent below the strengths predicted by a theory 

which makes allowance for the development of plasticity in plates and rivets. 

It is suggested that such joints be designed on the basis of the proposed theory 
rather than by the conventional procedure. 


N an earlier paper’ by the senior author 
(A. J. Francis) experiments were des- 

cribed on aluminium alloy riveted splices 
subjected to eccentric loading. The splices 
consisted of main plates riveted to two cover 
plates by three, four or nine rivets. The 
great majority failed at loads much greater 
than conventional calculations indicated, 
irrespective of whether failure occurred by 
Shear of the rivets or by tearing of the 
plates; some of the nine rivet splices were 
stronger by nearly 50 per cent. 

The increased strength was explained by 
a theory which takes account of the plasticity 
that must develop in rivets or plates before 
failure. The splices, however, contained 
relatively few rivets and were not designed 
for equal strength in rivets and plates. 

Some doubt was felt as to whether the 
theory would be satisfactory for larger 
groups of rivets more nearly representative 
of practical splices, and for well-balanced 
joints in which rivets and plates both develop 
some plasticity before failure occurs in either. 
The present paper gives the results of tests 
on a series of splices with tin 17ST rivets, 
designed to meet both the above require- 
ments. 

Part I of the paper recapitulates the 
theory and Part Il is an account of the 
experimental work, with the conclusions 
reached. 


I. THEORETICAL INVESTIGATION 


For completeness, the theory developed 
earlier? is here recapitulated briefly. 
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* Professor of Civil Engineering, University of Melbourne. 





Failure in the Rivets.—\n the conventional 
design of a riveted splice under axial load 
it is assumed that the rivets share the load 
equally. This is true of such joints when 
shear failure of the rivets is imminent?® 
(provided the joint is not exceptionally long) 
although at working loads the partition of 
load among the rivets is far from uniform. 
Thus, alihough such joints are apparently 
designed on a stress basis, the shearing stress 
in the rivets being limited to some fraction 
of the shearing strength, the basis of design 
is one of ultimate strength and the nominal 
stress factor of safety is the true factor of 
safety or load factor— 


( ultimate a) 
~ working load 


In a splice subjected to a load which, 
while lying in the plane of the splice, is 
eccentric to the centroid of the rivet group, 
the load is replaced by an equal, paraliel 
load through the centroid together with a 
couple. In designing such a splice it is con- 
ventionally assumed that, as in a joint under 
axial load, this parallel load is shared equally 
by all rivets. 

The force on any rivet due to the couple, 
however, is assumed to act at right angles 
to the line joining the rivet to the centroid of 
the rivet group and to be proportional to the 
distance between the rivet and the centroid. 
This assumption can only be true for elastic 
rivets, which are so flexible compared with 
the plates that the latter can be regarded as 
rigid. Evidently, where the rivets have a 
reasonable plastic range of shear deforma- 


tion, the rivet loads become more nearly 
uniform than this before failure, and as in 
other statically indeterminate arrangements, 
the actual ultimate strength is greater, owing 
to plastic yield, than that indicated by the . 
assumption of elastic behaviour. The com- 
parison between actual and conventional 
(i.e. ** elastic’) strength is similar to that in 
a beam of rectangular section subjected to 
bending and axial force. In the absence of 
axial force the plastic moment of resistance 
is 50 per cent greater than the yield moment 
(at which yield begins in the outermost 
fibres) ; with small axial forces this percent- 
age rises still further but reduces to zero 
when the axial force alone is sufficient to 
cause yielding over the whole cross section, 
without bending moment. 

In a joint which is about to fail by shear- 
ing of the rivets, some at least of the rivets 
are in the plastic range of shear deformation 
and one or more are about to reach their 
ultimate shear deformation. It is reasonable 
to assume here that, as a first approximation, 
the deformation of the plates can be ignored 
in comparison with that of the rivets. This 
will obviously be admissible where the joint 
is much stronger in the plates than in the 
rivets, but even in a joint designed to have 
equal strength in plates and rivets it may not 
lead to much error, though there may be 
considerable plastic yield in the plates at 
rivet failure. 

On this assumption the calculation of the 
strength of the rivets in an eccentrically 
loaded joint is simple once the load/deforma- 
tion curve for a rivet is known. The shear 
deformation of a rivet as measured is partly 
due to shear and bearing deformation in the 
rivet shank and partly to bearing deforma- 
tion in the plates around the rivet, and a 
means of measuring it, suggested by Vogt,° 
is described in the earlier paper referred to. 

As a simple example consider the joint 
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Fig. 1—Joint used in sample calculation 
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shown in Fig. 1, and let the average load/ 
deformation curve for a single rivet be as 
shown in Fig. 9. Let the joint be subjected 
to a load F acting at an eccentricity e, and 
suppose that the joint is at the point of 
failure under this load. By symmetry, 
relative rotation of the plates will occur 
about some point A on the transverse centre- 
line of the joint (Fig. 2 (a)), and the resultant 
deformation of each rivet can be broken 
down into an amount a in the axial direction 
(Fig. 2(a)), and a deformation due to the 
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Fig. 2—Deformation of rivets at failure 
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moment at right angles to the line joining 
the rivet to the centroid O and proportional 
to the length of this line (Fig. 2 (6)). This 
latter deformation can be further broken 
down into components 6, and b, parallel 
to and perpendicular to the longitudinal 
axis of the joint. In the particular joint 
chosen, all such deformations are the same 
owing to the geometry of the rivet pattern 
and will be denoted by b. The a and b 
deformations are then compounded to give 
the resultant deformation. 

a and b are not known, but if we assume 
relative values for them we can work back 
and obtain the values of F and e. Thus, if 
we let b/a=2, Fig. 3 gives the resultant 
deformations in terms of a. Now if the 
two equally heavily deformed rivets (i.e. 
1 and 2) are at the point of failure, their 
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Figs. 3, 4(a) and 4(6)—Strain and stress distribution 
across member 


deformation must be equal to 0-022in, 
corresponding to the ultimate load of 
955 lb (see Fig. 9). The deformation of 
rivets 3 and 4 is therefore equal to 0-022 x 
V5/13in, or 0:0136in, so that the load on 
these rivets is 925 lb. 

The directions of the loads on the various 
rivets being known, F and Fe may be cal- 


culated .by resolving longitudinally and 
taking moments about the centroid O. 
Thus 
3 I 
F=2-955 .—=— 2-925 .—==762 lb 
V13 V5 
(1) 
2 4 3 l 
Fe=2:9535 , —= .3+2°955 : = .5 
. Vi13°2 V13°2 
r 2 a 
+2°O25 . —= «a 4+2°925 .. Se. = 
V5°2 V5°2 
= 2567 |b in (2) 
Hence 
2567 : 
e= 76 = 3° 371B. (3) 


By contrast, in the conventional calcula- 
tion of the strength of this joint for the case 
shown in Fig. 3, the vectors would be forces, 
not deformations, V13 a representing the 
ultimate load of 955 lb and the other vectors 
representing loads in proportion to their 
lengths. This would give the following 
values : 

F= 1058 Ib 


The two results are not immediately com- 
parable, but when a complete range of values 
is worked out the difference in ultimate and 
conventional strengths is at once obvious. 

If the load/deformation curve for the 
rivets is not known, an approximate esti- 
mate of the strength (it is in fact an over- 
estimate) may be made by assuming that all 
rivets, regardless of their deformations, 
reach the ultimate load of 955lb when 
failure occurs. Curve (b) for the rivets in 
Fig. 10 is based on this idealised behaviour. 

Failure in the Plates —The conventional 
design of the connected members in eccentric 
splices is also conservative in that the 
strength is calculated on the assumption of 
an elastic distribution of stress across the 
members at their most critical sections. 

If the stress-strain relationship for the 
material of the members is known, the 
actual strength may be calculated on the 
assumption that fracture of the tensile edge 
occurs when the ultimate tensile strain is 
reached. Let the average relationship be 
as in Fig. 7, with an ultimate strain of 0-14. 
Assuming that plane sections remain plane, 
and that the longitudinal fibres of the 
material in the members behave in tension 
and compression exactly as in the tensile 
test specimen, we may take any linear 
strain distribution (Fig. 4(a)) having the 
ultimate value at one edge, and obtain from 
it, by reference to the stress-strain curve, 
the stress distribution (Fig. 4(6)). Then 


F-: [otdy 


0 


e=2in 


F(e+d/2) fonyay 
0 


for the particular case of a plate. The inte- 
grations are performed graphically, allow- 
ance being made for the presence of rivet 
holes, and F and e are obtained. By select- 
ing a number of different strain distributions 
sufficient values of F and e may be derived 
to construct a curve relating the two 
variables. 
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Since the actual strain distribution across 
the critical section is likely to be affected by 
the presence of heavily loaded rivets in the 
rivet holes, the plate strength given by the 
above method is likely to be a little over- 
optimistic. 

When the stress-strain characteristics of 
the material are not known, the strength may 
be estimated on the assumption that the 
material is ideally rigid-plastic. Curve (6) 
for the plates in Fig. 10 is based on this 
assumption. 


Il. EXPERIMENTAL INVESTIGATION 


Description of Test Specimens.—In order 
to verify the theory outlined in Part II for 
joints with larger rivet groups than had 
previously been investigated, tests were 
carried out on fifteen twenty-four-rivet 
specimen joints (Fig. 5). 
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Fig. 5—Twenty-four-rivet specimen joint 








The plates were from 0-080in thick 24ST 
Alclad aluminium alloy sheet, cut so that 
the longitudinal axis coincided with the 
direction of rolling. The rivets were {in 
diameter 17ST aluminium alloy rivets to 
specification AN470, as used by the Com- 
monwealth Aircraft Corporation, Melbourne. 





Fig. 6—Specimen in testing machine 
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The rivet holes were drilled No. 30 (0: 128in). 
The rivets were all from the same batch, 
and were driven by normal hand-operated 
hammer at the Corporation’s factory. 

The specimens were provided with end 
fittings (see Fig. 6) through which it was 
possible to apply a longitudinal tensile load 
in the plane of the specimen either along the 
axis XX (Fig. 5), or parallel to it with an 
initial eccentricity of 2in, 4in, 7in or 10in. 

Tests on Specimens of Plate and on Single 
Rivets.—It was desirable that each specimen 
should, as far as feasible, be equally strong 
in rivets and sheet, as this represents good 
design practice. From the description of 
the theory outlined in Part I it will be 
realised that before the joints could be 
designed it was necessary to know the 
mean stress-strain curve for the sheet and 
the mean load-deformation curve for the 
rivets. 

(a) Stress-Strain Curve for Sheet.—This 
was determined from three tensile specimens 
cut from the sheet from which the joints 
were later fabricated. Strains were measured 
on a 2in gauge-length with a Robin extenso- 
meter. This had a limited range and its 
use was discontinued at a strain of 0-016. 
The stress-strain curve was extrapolated to a 
strain of 0-040. It was assumed that the 
stress-strain curve was linear between the 
strain of 0-040 and the ultimate strain 
measured on the specimen after fracture. 
Fig. 7 shows the mean stress-strain curve 
obtained. (The true curve is more likely to 
be of the form shown by the dotted line 
in Fig. 7.) 
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Fig. 7—Average stress-strain curve for plate material 


It was assumed that the stress-strain 
relationship for the material was the same 
in compression as in tension. 

(b) Load-Deformation Curve for a Single 
Rivet.—This was measured on twelve speci- 
mens made to the dimensions shown in 
Fig. 8. The rivets were from the same batch 
as those used in the large joints and were 
driven in the same way. Deformations were 
measured by means of a simple dial gauge 
extensometer on a lin gauge length between 
the free ends of cover and main plates 
(Fig. 8); this procedure ensured that the 
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Fig. 8—Single rivet specimen 


part of the deformation due to compression 
of the plates near the rivet, as well as that 
due to shear and bending of the rivet shank, 
was recorded.5 Great care was taken to 
record the deformation at failure as accu- 
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rately as possible. Fig. 9 shows the average 
curve obtained and also the upper and lower 
boundaries of the experimental points 
(broken lines). There was a good deal of 
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scatter of the curves, the strength varying 
between 830 lb and 1060 lb (average 955 Ib) 
and the deformation at failure between 
0-0205in afd 0-0283in (average 0-022in), 
excluding one exceptionally low value. 

Design of Multi- Rivet Specimens.—By trial 
and error, joint dimensions were arrived at 
(Fig. 5) which gave nearly equal plastic 
strength in rivets and central plate under 
tensile load applied over the whole range of 
eccentricity Oin to 10in, the strength being 
calculated by the methods outlined in Part I. 
The plate and rivet strengths calculated on 
the basis of conventional design were also 
found to be closely similar. Table I and 
Fig. 10 give the results of these calculations. 

The results are also presented in the form 
of an interaction curve (Fig. 11). In this 
diagram M is the actual moment at failure 
and M, the moment the joint would carry at 
infinite eccentricity (i.e. with zero axial load), 
F is the actual axial load and F, the axial 
load at zero eccentricity. The predicted and 
conventional curves are shown. The pre- 
dicted curve is calculated from the experi- 
mentally determined characteristics of plates 
and rivets, only the lower strength (mainly in 
the plates except at low eccentricities) being 
shown, thus giving a single strength curve. 

Tests on Multi-Rivet Specimens.—Three 
specimens were tested in the A.R.L. 30,000 Ib 
testing machine at each initial loading 
eccentricity (Qin, 2in, 4in, 7in and 10in), the 
load in each case being increased by small 
increments until failure occurred either by 
fracture of the plate or shear of the rivets. 

The following measurements were recorded 
at each value of the load : 

(a) Reduction in Eccentricity—The eccen- 
tricity of load was measured by a dial gauge 
which registered against the tension edge of 
the specimen and which was supported by a 
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framework located by the loading pins of the 
testing machine. 

Particular care was taken to record the 
eccentricity of load at failure. The accuracy 
of measurement was about +0-010in, and 
was governed mainly by the initial measure- 
ment, made with steel rule and straight-edge. 

(b) Overall Axial Elongation and Angular 
Rotation.—These were measured by fourdial 
gauges attached to the main plate, two on 
each face of the specimen, on a longitudinal 
gauge length of 4-8in and a lateral gauge 
length of 3in (Fig. 12). Each pair of dial 
gauges registered against a fitting which was 
attached to the cover plate on that side of the 
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Fig. 12—Location of dial gauges 
specimen. The elongation of the joint was 


taken as one-quarter of the sum of the dial 
gauge extensions and the rotation of the 
joint as one-half of the sum of the rotations 


of each cover plate relative to the main plate. 

The individual dial gauge readings from 
which the extension and rotation measure- 
ments were derived were accurate to probable 
limits of +0-0005in in the low load range. 
At loads near the failing load an added 
systematic error of 0-0010in occurred between 
the reading of the first and last gauges owing 
to the creeping of the specimen under constant 
load. 

Before the tests were carried out it was 
realised that it would be difficult to prevent 
local or overall buckling of the compression 
edges of the plates. Experiments were 
therefore made on a specimen made for this 
purpose, as the result of which the cover 
plates were each made the same thickness as 
the main plate instead of half this thickness, 
as was the original intention. In addition, 
the compression edge was stabilised with a 
pack clamp which consisted of two pieces of 
hardwood 9in by 9in by gin, bolted around 
the specimen (Fig. 6). The wood was drilled 
to accommodate the heads and tails of the 
rivets and the gauge fittings, and was inserted 
with a steel strip in order to give good 
support to the compression edge of the 
specimen. 

The bolts which fastened the pack clamp 
together were tightened to the same torque 
prior to each test. The frictional loads due 
to the effect of the pack clamp were deter- 
mined by conducting tests on a non-riveted 
specimen. The average frictional load was 
3-2 per cent of the expected failing load at 
Qin eccentricity and 3-7 per cent at 10in 
eccentricity, the error in the frictional load 
being 0-5 per cent of the failing load at Oin 
eccentricity and 2-7 per cent at 10in 
eccentricity. 

Experimental Results——The failing loads 
of the specimens are recorded in Table | 
and are plotted in Fig. 10 against eccentricity 
of load at failure, and in Fig. 11. Figs. 13 
and 14 show the axial elongation and angular 
rotation respectively, plotted against load. 
In all cases the measured load was corrected 
for the effect of friction due to the clamp by 
deducting the estimated frictional load. 

All gauges behaved irregularly at very low 
loads. The irregularity in the gauge record- 
ing the eccentricity was due to an alteration 
in the position of the dial gauge supporting 
framework relative to the specimen as the 
initial load was applied, owing to the 
clearance fits of the loading pins in the end 
fittings of the specimens and the frame 
carrying the gauge. The magnitude of this 
error was estimated by extrapolation of the 
eccentricity dial gauge readings back to zero 
load, and these corrections, which were of 
the order of 0-010in, were incorporated in 
the final readings. 

Discussion of Results—I\t will be seen 
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from Table I and Figs. 10 and 11 that the 
calculated strengths of the specimens, (a) 
using the actual load-deformation character- 
istics of rivets and plate, and (b) assuming 
idealised behaviour in rivets and plate, did 
not differ greatly. Values (b) were in excess 
of values (a), but only by a few per cent on 
the average. On either basis of calculation 
the rivets were stronger than the plate 
except at eccentricities of Oin and 2in. 

There was a remarkable difference between 
the strengths as calculated above and the 
conventional strengths, the latter being 
exceeded by roughly 55 per cent in the case 
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of values (a) and about 62 per cent for 
values (6), except for the axially loaded 
specimens. 

The actual strengths of the eccentrically 
loaded specimens, although on the average 
5 per cent below the expected strengths on 
basis (a) were 52 per cent above the con- 
ventional failure loads. The average strength 
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ROTATION — RADIANS 
Fig. 14—Average rotation versus load 


of the single rivet specimens agreed very 
closely with that of the rivets in the three 
multi-rivet specimens tested under axial 
load, the latter failing at loads which were 
102, 100 and 98 per cent of that based on 
the single rivet values. 

The mode of failure (i.e. rivets or plate) 
was in agreement with that predicted by the 
calculations except for two of the specimens 
tested at 2in eccentricity, but the estimated 
plate and rivet strengths at this eccentricity 

































































TABLE I 
— — 
Initial eccentricity (nominal) vee} 10in } Tin 4in 2in | Oin 
| Based sm f mist | 3,650 5,200 8,500 13,700 27,800 
Design | peopertice | Rivets | 3,920 5;450 9:050 13,600 22/920 
— Pi er | 3,750 5,300 9,000 14,500 27,800 
: ate | ’ ’ : ’ ’ 
tm | Mentions { Rivets | 4,100 | 5;800 9,500 14,000 | 22/920 
| Convene f Plate AERO, 2,410 | 3,310 5,320 8,940 27,800 
| tional \ Rivets im 2/910 3,965 6,206 9/896 22/920 
Load at failure (Ib) ... | 3,810 | 3,570 | 3,680 | 5,300 | 4,760 | 5,140 | 8,580 | 7,080 | 8,300 | 13,800 | 13,600 | 13,400 | 23,000 | 23,000 | 22,400 
Eccentricity at failure (inch)... ... | 9-81 | 9:80 | 9-81 | 6-78 | 6-80 | 6-81 | 3-75 | 3-84 | 3-82 | 1-80 | 1-79 | 1-78 | 0-03 0 0 
Type of failure : P-Plate ; R-Rivet =a P P P | P | P | P | P | P P R P P R R R 
Expected failure load at failure eccentricity, lb... ...| 3,700 | 3,700 | 3,700 | 5,350 | 5,300 | 5,300 | 8,900 | 8,800 | 8,800 | 14,600 | 14,600 | 14,700 | 22,600 | 22,920 | 22,920 
Faiture load ve ue ae ee vee] 1:03 | 0-97 | 1-00 | 0-99 | 0:90 | 0:97 | 0:96 | 0:80 | 0-94 | 0-94 | 0-93 | 0-91 | 1-02 | 1-00 | 0-98 
Expected failure load 
Bre eee ae oee ae one et SB | tea | ass | eo | a-ae | tess | aon | a-a3| a-s6 | t-se | 1-52 | 1-30 | 1-00-] 1-00 | 0-98 
Conventional design load | | 
Extension at failure (inch) ...| 0-010 | 0-007 | 0-006 | 0-011 | 0-010 | 0-012| 0-019] — | 0-017| — | 0-020] 0-023) 0-033 | 0-037 | 0-041 
Rotation at failure (radians) ... v.| 0-015 | 0-019 | 0-013 | 0-017 | 0-012| 0-017| 0-018; — | 0-018| — | 0-013 | 0-019 |-0-001 | 0-002 |-0-002 
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were SO nearly equal that complete agreement 
was not to be expected. 

The specimens behaved consistently except 
that one of those tested at 4in eccentricity 
failed at 20 per cent less than the expected 
load. The reason for this exceptionally low 
strength is not known. It was thought that 
the rivet nearest the point where the plate 
fractured may have had unusually high 
strength and low ductility, and that this 
could have given rise to exceptional stress 
concentrations in the plate at this point. 
This rivet was therefore tested after removal 
from the specimen, but did not appear to 
have the suspected properties. Tests on 
two coupons cut from the plate material 
were also inconclusive, the plate material 
being up to normal strength. During the 
testing of this specimen a report was heard 
at a load of 5300 lb and the load dropped off 
slightly. It is possible that one of the rivets 
failed at this stage ; if this were so the 
resulting change in stress distribution across 
the plate might have led to the premature 
failure. 

The second 7in specimen also failed at an 
unexpectedly low load. In this case it was 
probably due to failure of the testing machine 
to register correctly. 

If the results of the tests on these two 
specimens be discarded as suspect, the 
ultimate strengths of the remaining eccentric- 
ally loaded specimens are on the average 


55 per cent in excess of the conventional 
strengths and only 3-6 per cent below the 
predicted strengths. 


III. CONCLUSIONS 


There was reasonably close agreement 
within the limits of experimental error 
between the predicted strengths of the 
splices and the experimental values, if the 
two tests which were suspect are discarded. 
The predicted strengths were slightly greater 
than the test values. This is probably the 
result of the disturbance to the assumed 
linear strain distribution across the plates 
at the critical section, caused by the presence 
of heavily loaded rivets in the rivet holes. 

It is recommended that eccentric joints of 
aluminium alloy be designed for static 
loading on the basis of the theory, using a 
suitable load factor, rather than by the 
conventional procedure which is _ over- 
conservative. A slightly greater load factor 
than would normally be adopted should be 
used to allow for the slight reduction in 
observed strengths below the predicted 
values. 
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Stiffness of a Crane Jib 


By J. F. EDEN, B.Sc., M.I.Mech.E.,* and R. H. WOOD, D.Sc., Ph.D., A.M.I.C.E., 
A.M.1.Struct.E.* 


The stiffness of the jib of a derricking crane, in a plane normal to the plane of 
luffing, depends on its effective length as a strut, and this is shown to depend on a 
simple ratio of dimensions determined by the angle of the jib and the position of the 
rope pulleys. A theoretical expression for the effective length is given and also the 
results of anumber of buckling tests on a model jib. Where the two fixed pulleys are 
vertically over the jib pivot (as is usual in derrick cranes), the effective length of the 
jib is equal to its actual length and is independent of the angle of the jib. In all 
other cases the effective length varies with the angle of the jib and may be deter- 
mined with a sufficient degree of accuracy for normal purposes from the approxi- 
mate formulal/L=2—C/A where I/ L is the ratio of the effective length to the true 
length of the jib, C is the horizontal distance between jib head and jib foot, and A is 
a dimension determined by the horizontal distances between the jib head and the 


fixed pulleys over which pass the derricking rope and the hoist rope. 


The article 


goes on to discuss the normal way in which the effective length is used in the design 

of a strut such as a crane jib, as specified in B.S. 2573. An alternative method is 

suggested which deals more effectively with cases of combined bending and axial 

compression and can be applied with justification to latticed or battened struts 
which are very common in crane structures. 


HE jib of a luffing crane may fail as a 
result of two predominantly different 
conditions. If it is a latticed jib, the shape 
of the structure as a whole may cause a 
weakness or, alternatively, the proportions of 
some individual member may be a primary 
cause of failure. Both conditions must be 
considered by the designer of the jib, and in a 
simplified design procedure this involves 
limiting working stresses to values which are 
selected in accordance with the slenderness 
ratio of the jib or members. 

The method followed by British crane 
designers is given in British Standard 2573 : 
1955, ‘* Report on Permissible Stresses in 
Crane Structures,” but neither this nor any 
of the British Standards for cranes yet deals 
specifically with the end conditions of the 
jib acting as a whole as a strut, which may 
vary according to its working position, and 
must be known in order to determine the 


_—~ 
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** effective length,” and thus the slenderness 
ratio //r. In view of the similarity of this 
case to some of the more recent studies in 
“frame instability,” ? the investigation into 
this subject, which is reported below, has 
been extended to consider briefly the stability 
of a latticed strut which is both bent and 
compressed by external loads. 

The aim of this note is to examine the 
buckling of the whole crane jib about either 
axis in turn, one axis reprcsenting an obvious 
and easy case, the other being much more 
difficult. A simple method of deriving the 
effective length of the jib having been found, 
the designer may then follow one of two 
courses. Either he may use this new informa- 
tion in conjunction with the present British 
Standard, or he may take note that the 
effective lengths so obtained refer in fact to a 
corresponding elastic buckling load for the 
whole jib, technically known as the “ critical ”’ 
load. Now a knowledge of this critical load 
provides him with a (conservative) magnifica- 
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tion factor, by which to multiply any bending 
moments present in the jib, in order to take 
account of instability effects. This latter 
procedure leads to a type of design whereby 
the maximum stress in the crane jib can be 
examined on a logical basis, free from 
lt rules. A worked example is given 
ater. 

Consider the crane jib AB shown diagram- 











Fig. 1 


matically in Fig. 1 (a). This is subjected to an 
axial thrust P, being the resultant of the 
load W, the tension T in the hoist rope 
(T=W only when the single fall arrangement 
is used and friction in the jib head pulley is 
neglected), and the load KT applied to the 
jib head by the derricking rope. If buckling 
is considered in the plane of the paper (in 
the plane in which the jib luffs), it is clear 
that both ends of the jib are fixed in position 
but free to rotate, hence the critical load will 
be the same as the Euler load and the 
effective length /=L, if, for a first approxima- 
tion, the jib is assumed to be of uniform 
section. 

The position as regards buckling in a plane 
normal to the plane of luffing is more com- 
plex. If, as in a ship’s derrick, the jib is free 
to rotate in plan at the pivot A, both ends 





List of Symbols 


a—Distance of extreme fibre from neutral axis, inches. 

A—See text and Fig. 3. 

Ap—Horizontal distance (inches) between jib head and 
fixed pulley for derricking rope. 

Ay—Horizontal distance (inches) between jib head and 
fixed pulley for hoist rope. 

C—Horizontal distance (inches) between jib head and 
jib pivot. 

D—Distance (inches) between jib pulley and fixed pulley 
for derricking rope (along line of rope). 

e—Eccentricity due to “ out-of-straightness,’’ inches. 

E—Modulus of elasticity, tons per square inch. 

f—Combined stress due to bending and that due to the 
factorised axial load, tons per square inch. 

J2—Combined stress due to bending and that due to the 
axial working load, tons per square inch. 

fs—Extreme fibre stress in compression member of a 
latticed strut. 

Sf as stress in axial compression, tons per square 
inch. 

“ses foc'—Working stress in the extreme fibre due to bending 
compression, tons per square inch. 

F,—Maximum permissible stress in the extreme fibre, 
due to axial compression and bending, tons per 
square inch. 

F,—Maximum permissible axial stress in compression, 
tons per square inch. 

Fos—Maximum permissible extreme fibre stress due to 
bending compression, tons per square inch. 

F,—Yield stress, tons per square inch. 

H—Distance in inches between jib head pulley and fixed 
pulley for hoist rope (along line of rope). 

I~—Moment of inertia of cross section of jib, inch units. 

K—Ratio of load applied to jib head by derricking rope 

to that applied by the non-vertical part of the hoist 


rope. 
K.—Load factor. 
KT—Load in tons applied to jib head by derricking rope. 
k—Nominal stiffness of jib=J/L. 
/—Effective length of jib in inches. 
Im—Effective length of compression member of a latticed 
strut, between bracings. 
L—Length of jib (inches) between centres of pivot and 
jib head pulley. 
Ma, Mp—End moments, see text and Fig. 2. 
n—<,/r*, Perry’s constant. 
P—Axial thrust in jib, tons. 
P -ri¢—Critical axial thrust in jib, tons. 
Pe—Euler load for jib, tons=7*El/L*. 
r—Radius of gyration of cross section of jib, inches. 
rm—Radius of gyration of compression member of a 
latticed strut. 
s,s’, c, n—Stability functions, see text. 
T—Load applied to jib head by non-vertical part of hoist 
rope, tons. 
W—Hook load, tons. 
Z—Modulus of rigidity, cubic inches. 
A—Lateral deflection at jib head, inches. 
0a, 98—Lateral end rotation, radians. 
0—Angle of elevation of jib to horizontal, degrees. 
24, Wa, ©s-—Magnification factors. 
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can still be regarded as pin-jointed, with 
/=L. However, in any slewing crane the 
end A can be considered fixed and non- 
rotatable in plan. Ifthe end B were restrained 
in position but free to rotate, the effective 
length could be taken as /=0-7L, and if it 
were completely free the effective length 
would be /=2L. It can be seen from the 
plan view, Fig. 1 (6), that the actual conditions 
which obtain are between these two extremes. 
The jib head B is not fixed in position, but if it 
deflects to B’ due to any accidental dis- 
turbance corresponding to an arbitrary 
sidesway of A, the hoist rope and the derrick 
rope take up positions B’F’ and B’E’ and 
the loads in them now have components in 
the plane of buckling which offer a degree of 
restraint to further deflection. 

Thus, if A is small in relation to L, the 
small angles that the hoist rope and the 
derricking rope make with the original line 
of the jib are A/H and A/D respectively. 
Under such conditions the restoring force 
at right angles to the original line is 


4, 378 
nm 


Until the critical load is reached, this force 
is sufficient to restore equilibrium in the jib 
when the instability effects associated with 
the direct load P in the jib and the sidesway A 
are taken into account. Beyond the critical 
load the overturning force due to instability 
exceeds the restoring force. Treating this 
view of the jib, for the purposes of simplified 
design, as analogous to a uniform cantilever, 
the problem of finding the critical load can be 
solved by recourse to tabulated instability 
functions, of which the best existing tabula- 
tion is that suggested by Professor W. 
Merchant and produced by Livesley and 
Chandler® of Manchester University. Thus, 
consider a strut AB, Fig. 2, acted upon by 





Fig. 2—Deflections of a strut acted upon by end 
moments and forces 


end moments M4 and Mz; (arbitrarily clock- 
wise positive) and by end forces F (arbi- 
trarily a clockwise overturning couple). 
Then if the strut is to be in equilibrium, 
M,+M3+PA+FL=0. (1) 
In our particular case the end forces are 


the restraining forces from the ropes and, 
therefore, 


_TS , KTA " 
ee ae ) 


Now the special feature of the stability 
functions is that, in the presence of a direct 
load, the well-known slope-deflection equa- 
tions for beams can be neatly transformed 
by reforming the coefficients of the equations 
in terms of two stability functions s and c, 
where s signifies a modification of the stiffness 
and c a modification of the carry-over in a 











moment distribution process. Thus, one 
suitable general form is : 
Coefficients of 
EKO, Ek0p EkA|L 
Ma= s sc —s(l+o) (3) 
Ms= sc s —s(1+c) (4) 
FL= —s(1+c)|—s(ito)| s%l—c*) (5) 











Note k is nominal stiffness=1/L of the strut. 


It will be noticed that in general this forms 
a neat symmetrical matrix of coefficients for 
the three equilibrium equations (3), (4), (5). 
In our particular case the base of the strut is 
considered fixed (other solutions with partial 
degrees of fixity will not be considered here) 
so that 6,=0 say. In addition, there is no 
applied moment at the top, i.e. Ma=0 if 
the pulleys are assumed to be small in size. 
These two conditions applied to equation (3) 
lead straightway to : 


Q4=(1+e)A/L (6) 
Whence 
A oA 
FL=Ek [sea oy —s(1-+ oT 
=Ek . s(1—c*) s—;+<]7 
=Ek . stale (7) 
where 


l-+e 
ae 
and are both conveniently tabulated by 
Livesley and Chandler, being functions of the 


ratio of the load in the strut to the Euler 
load : 


s’=s(1—c*) and n (s - 


_wEI Ek 

ait Saal i 
From the tables it is noticed that s” .n=0 
when P/Pz=4, which means that without 
additional restraint from the ropes (F=0) 
the deflection A may have any value and the 
jib would buckle at one-quarter of its Euler 
load, i.e. when its effective length was twice 
its actual length. Above this load s” .n 
becomes negative, indicating that when 
restraint is provided the enhanced critical 

load is given by the condition : 


Ek ,, \ TA. KTA 
nt i ai oie a 
This is a statement that the restraining force 
from the ropes just balances the overturning 
force, and the particular thrust in the jib that 
will make this true is the “ critical ” load. 
Noting that 


(8) 


Ek Pr 


L x 
we obtain for the critical condition : 
Tt 4. ST i =f os 


Pp’ H Pz 'D a) 
where s”’ and n depend upon Poit/Pz for 
their values. 

It is now necessary to find the thrust P in 
terms of the positions of the ropes. Thus, 
from the geometry of Fig. 1, resolving forces 
horizontally at point B and observing that 
whereas the hook load contributes towards 
the thrust, it does not affect the horizontal 
components, then : 

PC _T.An, K.T.Ap 


L ; D 





(8a) 





or 


P LT (AnD + KA pH) 
” = HD 


(9) 
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But 

—nr* LT(D+K#) 

HD 

Hence, from (9) and (10), 
Ps’. (AnD Sol) 
Pp Cr? \ D+KH 

In this expression, the term 


(420+ KA pa) 

D+KH 
can be shown by geometry to be the dimen- 
sion A in Fig. 3, where V is the point where 


from (8a). (10) 





(11) 
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Fig. 3 


the line VB of the resultant of the forces T 
and KT cuts the line EF joining the two fixed 
pulleys. 
Thus, if we write 
_ (AnD+KApH 
A~( D+KH ) 


the critical equation becomes 


Pow —s’n A 





Pz ~~ © (12) 
It can also be shown that the expression 
—t*P/Pr 
Caer 


further simplifies to the value of 1—1/n. 
This leads straightway to the critical condi- 
tion that 1—1/n=A/C, leading to 


C/A 
=CjA—1° (13) 


It will be seen that C/A is therefore the 
important ratio for determining critical loads: 
for this ratio straightway defines n, and the 
corresponding value of P.ix/Pz is obtained 
directly from tabulated values of n. The 
effective length is then defined by 


Pe 
F, crit 





n 


l=L 





(14) 


The theoretical curve resulting from the 
relationship (13) is shown as a full line in 
Fig. 4. It will be seen that it is very nearly 
a straight line between an effective length 
ratio of 2, occurring when C/A=0 (i.e. jib 
vertical or fixed pulleys at an infinite distance) 
and an effective length ratio of unity when 
C/A=1 (i.e. both fixed pulleys vertically 
above the jib pivot). Between these two 
values the effective length ratio will depend 
on the position of the fixed rope pulleys 
and the relative tensions in the two ropes. 
Thus if the hoist rope is unloaded (T=0), 
K becomes infinite, 1/K=0 and A=Ap. 
Conversely, if the derricking rope has no 
tension, as might occur with the jib nearly 
vertical, K=O and A=A,. In both cases 


the problem reduces to a single rope and 
the projections in plan of the rope and the 
jib provide the all important ratio for finding 
the critical load in (12). Also, if in Fig. | 
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the fixed pulleys for derricking rope and 
hoist rope are in one vertical line, then 
A=An=Ap. 

Finally, if in Fig. 1 both fixed pulleys are 
vertically over the jib pivot A p> =Ay=A=C, so 
that n=0o, which coincides with P.,i:/Pz=1. 

This means that the effective length of the 
jib is the actual length whenever the fixed 


2-0 











2-Sa 


THEORETICAL CURVE 


Ow w * wv 


~ 
—_ 


EFFECTIVE LENGTH RATIO — 1/ 


09 - 

TEST RESULTS SHOWN 
THUS:- @ 

0-8 

\ 

0: 

0 O2 04 06 O8 10 2 14 16 

RATIO — C/A 


Fig. 4—Variation of effective length ratio with ratio 
C/A 


pulleys for both ropes are vertically above 
the jib pivot. When this occurs, the ratio 
C/A=1 for all angles of elevation of the 
jib. This arrangement of the rope pulleys 
is therefore unique in giving a constant 
value of unity for the equivalent length of 
the jib in all positions. 

The straight line shown dotted in Fig. 4, 
which closely approximates to the theoretical 
curve, can be expressed as //L=2—C/A. 
This expression was given to the authors at 
an early stage in this investigation by Mr. S. 
Hall, of Joseph Booth and Brothers, Ltd., 
who derived the expression from purely 
geometrical considerations, making the 
assumptions that the strut bends in a circular 
arc and that the effective length is the length 
of a chord to the circle along the line of the 
resultant of the two rope tensions. This 
approximate expression is so much simpler 
that it will be preferred by most crane 
designers and it is safe to use providing that 
C/A does not exceed unity, i.e. so long as 
the fixed pulleys for the ropes are not in 
front of the jib pivot. 


MOobDEL TESTS 


In order to verify the theoretical results, 
some fifty tests were carried out on a model 
shown in Fig. 5. The model jib consisted 
of a flexible high-tensile steel strip, lin by 
0-023in in section, fitted with small pulleys 
and a stirrup at the head to carry the hoist 
and derricking ropes respectively, At a 
distance of exactly 10in from the centre of 
the jib head pulleys, the strip was securely 
clamped to the head of a shaft mounted at 
right angles to the jib in rigid bearings, the 
clamping point corresponding with the axis 
of the shaft. A vertical back board mounted 
behind the jib was scribed with jib angles 
and contained a number of holes into which 
pegs could be inserted to anchor the ropes 
and simulate the position of fixed pulleys. 

By definition, the critical load is the load 


at which an infinitely small disturbing force 
will cause infinite deflection. Each test was 
carried out as follows : A thread tied to the 
jib head was passed over a pulley mounted 
on a bracket at right angles to the jib, and 
carried a small deflecting weight, i.e. a 
horizontal disturbing force. The scale pan 
attached to the hoist rope was loaded in 
increments of 1/,)lb and the deflection of the 
jib head A was measured. For points near- 
ing the critical load the reciprocal of the 
deflection 1/A was plotted against the load 
W on the scale pan. This is a measure of 
the effective stiffness of the jib and was 
expected to give a straight line plot for this 
kind of disturbance. The resulting straight 
line was extended to the position 1/A=0 
corresponding to the critical load, which 
could thus be determined without actually 
breaking the model. The thrust in the 
model jib Pi was obtained from Writ 
by drawing a force diagram, making an 
allowance for friction at the jib head pulleys 
which was determined by test. A value of 
the Euler load Pz was obtained for a 10in 
length of the same strip in the test rig shown 
in Fig. 6, and found to accord closely with 
the calculated result at 3-02lb. Then the 
equivalent length / is given by definition as 


Pr 
Lf Fe i 


It will be seen from Figs. 4 and 7 that the 
test results, while following a pattern gener- 
ally in accordance with the theoretical 
analysis, show the model jib to be somewhat 
stronger. This may be accounted for by 
the use of a model with a very high slender- 
ness ratio (about 1500) for while this was 
convenient for carrying out the tests, since 
small weights could be used, it resulted in 
deflections very much larger in proportion 
to the length of the jib than would be met 
in practice. This introduced effects such as 
a twisting of the jib, increased friction at the 
hoist rope pulleys, and a tendency for the 
jib to lift as it deflected, all of which tended 
to reduce the thrust, and led to over-estima- 
tion of the thrust in the force diagram. 

Of more interest is the marked difference 
between experimental and theoretical results 
when the fixed pulleys are vertically over the 
jib pivot (C/A=1) and the angle of the jib 
is steep. In such circumstances the derrick- 
ing rope tends to be very short, and it is 
considered that with a long jib raised to a 
very steep angle (as might be found in a 
guyed derrick crane), it would be possible, 








Fig. 5—Test apparatus. 

The model jib consists of 

a flexible strip of high- 

tensile steel, fitted with 
small pulleys 
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as the critical load is approached, for the 
jib head deflections to be of the same order 
as the length of the derricking rope between 
jib head and fixed pulley. In such circum- 
stances a point may be reached at which the 
jib head cannot deflect further without 





Fig. 6—Determination of Euler load 


actually stretching the rope. This greatly 
increases the restoring forces. Subsequent 
increases in the load will then cause the jib 
to deflect in a different way, as shown in 
Fig. 8, where the double curvature indicates 
an effective length of less than unity, con- 
sistent with anchoring at the top for which 
the effective length can be as low as 0-7L 
in the limit. 

In practice, however, the increase in 
strength due to this effect is unlikely to be of 
consequence in design because small depar- 
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= Effective length 
al bos ratio //L 
C/A > | Peel |————_,— ——__—. 
NM From From From 
test n* 2—C/A 
1-0 1-12 3-98 0-88 1-0 1-0 
1-0 2-40 3-33 0-96 1:0 1-0 
1-0 0-42 3:38 0:95 1-0 1-0 
1-0 0-20 3-73 0:90 1:0 1-0 
1:0 0:63 3:44 0:93 1:0 1:0 
1-0 1-71 4-00 0-86 1-0 1:0 
1-0 0-22 4°14 0-86 1-0 1:0 
1-0 0-25 3-85 0-89 1-0 1-0 
1-0 0-58 3-93 0-88 1-0 1-0 
1-0 1-60 3-68 0-90 1-0 1-0 
1:0 0-41 3-47 0-93 1-0 1-0 
1:0 1-01 3:96 0-87 1-0 1-0 
1-0 0-53 4°42 0-83 1-0 1-0 
1-0 0-20 5-26 0:76 1-0 1-0 
1:0 0-07 $°S$ 0-74 1-0 1-0 
io 0-23 3-98 0-88 1-0 1-0 
1:0 0-28 3°41 0:94 1-0 1:0 
1-0 0-49 4°16 0-85 1-0 1-0 
0-87 2-75 2°59 1-08 1-14 1-13 
0-87 1-59 2-73 1-05 1:14 1-13 
0-82 2-36 2-32 1-14 1-19 1-18 
0-82 0-135 2-95 1-01 1-19 1-18 
0-82 1-09 2-46 1-11 1-19 1-18 
0-82 0-15 2°32 1-10 1-19 1-18 
0-82 1-05 2-90 1-02 1-19 1-18 
0-74 0-12 2-11 1-20 1-30 1-26 
0:74 0-35 2°19 1-17 1-30 1:26 
0-74 2:39 2-14 1-19 1-30 1:26 
0-74 1-02 2-08 1-20 1-30 1-26 
0-71 1-21 2-30 1-15 1-25 1:23 
0-71 3-05 2-32 1-14 1-25 1-23 
0-71 1-24 2-42 1-12 1-25 1-23 
0-71 0-65 2-26 i-15 1-25 i233 
0-63 0-04 1-83 1-28 1-42 1-37 
0-63 0-30 1-74 1-31 1-42 1-37 
0-54 0-18 1-73 1-32 1-51 1-46 
0-54 0-21 1-57 1:39 1-51 1-46 
0-54 0 1-53 1-40 i+S1 1-46 
0-54 0-14 1-46 1-44 1-51 1-46 
0-54 0 1-44 1-45 1-51 1-46 
0 0-54 0-62 1:37 1-48 1-51 1-46 
0 0:54 0 1-34 1-50 1-51 1-46 
0 0:54 0-40 1-37 1-48 1-51 1-46 
0-94 0-06 2:07 1-20 1-06 1-06 
0-9 0-13 2:9 1-0 1-1 ) | 
0-89 1-38 2:7 1-06 1-12 1-11 
0-86 1-52 2°87 1-02 1-15 1-13 
0-85 0-79 2-48 1-10 1-16 1-15 
0-83 1-335 2°81 1-04 1-18 1-16 
0-82 1-55 2-45 1-11 1-20 1-18 
0-57 0-19 1-6 1-4 1-5 1-4 
0-53 0-19 1-5 1-4 1-5 1-5 
0-52 0-02 1-4 1-4 1-5 1-5 
0-51 0-30 1-4 1-4 1-5 1-5 
0-47 0-07 1-5 1-4 1-6 1-5 
0-45 0-10 1-4 1-5 1-6 1:5 


























* See text equation (13). 
Fig. 7—Results of buckling tests on model jib 


tures from the extreme elevation of the 
jib would normally be sufficient to increase 
the effective length to unity. The authors 
consider that the model exaggerated this 
limiting stiffening effect. 


COMPUTATION OF COMPRESSIVE 
STRESSES IN A STRUT 


Once the effective length of a strut is 
known, its effective slenderness ratio can 
be determined and design can _ proceed. 
B.S. 2573 gives in Table II the limiting 
stresses for axially loaded struts tabulated 
against slenderness ratios, which are based 
on the Perry-Robertson formula. 

In the case of a crane jib, however, there 
is the immediate difficulty that it is never 
axially loaded, but carries bending moments 
due to its own weight, wind, slewing torque 
and inertia forces. The method usually 
employed is to calculate the actual com- 
pressive stress as the sum f,+-f;- and to 
compare this with a permissible limit between 
the low permissible stress for axial com- 
pression, and the higher value allowed for 
bending compression in Table I of the 
Standard. This choice is made empirically, 
by reference to clause 13 in B.S. 2573, 
using the formula 





fu, Soe 


. 


does not exceed unity, or the combined 
stress f, does not exceed 





‘fe T Fd de) ° ‘ ‘ . ( l 5) 
Fig. 8—Double curvature on model jib with a very : 
short derricking rope The authors are not able to trace the 


origin of this widely used expression, which 
can be employed straightforwardly when 
axial loads and bending moments are applied 
to a strut which comprises a single member. 
When, however, a latticed or battened strut 
is concerned, the Standard is ambiguous 
because it is not made clear whether clause 
13 should be applied when designing the 
compression members. Some designers do 
this, others, reflecting that even though the 
latticed strut as a whole is bent the loading 
on the compression members is_ sensibly 
axial, will not allow the combined axial and 
bending stresses to exceed the maximum 
permissible axial stress corresponding to the 
slenderness ratio of the strut as a whole. 

Whichever method is used, a second step 
is necessary to ensure that the size of indi- 
vidual compression members between panel 
points is sufficient to carry the combined 
stress, which both methods of calculation 
consider to be axial in this context. 

A further ambiguity in the Standard 
concerns the limiting value of the pure bend- 
ing stress which may be used in the case of 
a latticed strut. In B.S. 2573, Table I, the 
maximum basic stress in the compression 
flange of a beam is allowed to exceed the 
maximum for axial compression by 10 to 12 
per cent, presumably because extreme fibre 
stresses are likely to be lowered by plastic 
deformation. Is this allowance applicable 
to the compression member of a latticed 
strut ? In view of these ambiguities, which 
arise mainly from the empirical nature of 
methods now used for taking account of 
bending moments in struts, the authors 
suggest that it is time to reconsider these 
methods, and formulate alternative methods 
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of designing struts for cranes which take 
proper account of applied bending moments 
and which can be used with justification for 
latticed struts. 

Such a method might develop from a 
reconsideration of the origins of the Perry 
formula® which derives from the expression : 


: Pe . 
faa th 
2(1-3-) 

Pr 
which is a statement that the bending stress 
induced by “‘ out of straightness ”’ in a pin- 
ended strut is magnified by reason of an 
axial load P by a factor 
l 

P° 
Py 

So as to embrace other end conditions in the 
strut and to account for the effective length, 
this factor might be written 

| 


(16) 


1 








P° 
1 man 
Perit 
Now Pe/Z can be written 
6p) 
ca : ea r wi" 
faz» or af, if 4 pe Also Paw ay om 


which allows us to make use of our effective 
length determination for the jib of a crane. 

Hence writing P.,i for Pg the expression 
(16) becomes 


f=fat F he. 
[LO] 

Now in load factor design (as used in B.S. 
2573 for struts) the structure is designed to 
withstand a stress of K, times the working 
stress, where Ky, is the assigned load factor. 


Hence the bending stress under factored 
load becomes 
nKefa 


f= Kefat = 
L 


EO) 


or we may say 
%, 


an 
ang Th Kefe(Y 
WE 
Now in the limiting case, with impending 
collapse, f becomes the yield stress F, and 
fa becomes the maximum permissible axial 
Stress F, with no other disturbance than 
out-of-straightness, and 


Fy F.- Fi 


ee TRO] 
E 

And if this expression is solved for F,, the 
well-known Perry formula is obtained : 


l yt (444 IDF. 
Fy a" + 


~ J ( Hd DEY FF. | 


In the form shown in (17), however, f, may 
be any working axial stress and f, is the 
extreme fibre stress resulting from the axial 
load. This therefore presents an alternative 
method for designing struts: if the axial 
working stress is magnified by a factor 

q 


Ks fa 1 * 

[1 mE ()] 

Table II in B.S. 2573 is not required and the 
resulting extreme fibre stress can be allowed, 
whatever the value of the slenderness ratio, 
to reach a maximum of F,/K, (or, in B.S. 2573, 
9-0 tons per square inch for B.S. 15 steel), 
and when this happens, the result will be 
exactly equivalent to that obtained when 
the method specified in B.S. 2573 is used 


(17) 





(18) 





1} 


and f.=F, 

We may now consider the addition of 
bending moments, which the authors suggest 
may be looked upon as increasing the “* out- 
of-straightness ’’ allowed for in the expres- 
sion (17). In other words it is suggested 
that any bending stress f,, induced by 
external loads would be magnified, if the 
strut has an axial stress f,, by the factor 


ie | 
ir 
ae Perit 


in the same way as for the bending stress 
Pe/Z resulting from the original ‘* out-of- 
straightness.” This statement is conserva- 
tive, being sensibly true when the external 
loads which cause bending themselves induce 
the configuration associated with failure of 
the strut at the critical load, but for all 
other external loads likely to be encountered 
in a crane the magnification factor is too 
large ; however, the authors suggest that 
this bending stress magnification factor 
should be applied in all cases for the sake of 
simplicity. It takes care of the worst case, 
and it is only about the weak axis that the 
conservatism is noticeable. 

An expression for the combined stress 
due to bending and axial compression would 
then be : 











hohe eee 7 Sve __ 
 [- BG) D-26)] 
or for steel 

fe=faty Sie 
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(19) 

This expression has pane reality than the 
equivalent f.=f,+/fs- given in clause 13 of 
B.S. 2573, and need admit of no ambiguity 
as regards the maximum permissible value 
of f. which is, in all cases of single-member 
struts, F,/K,. The incorporation of a second 
bending moment, in a plane at right angles 
to the first would involve a further term with 
a different magnification factor arising from 
the different value of the slenderness ratio 
in that plane. Thus the whole expression 
for the combination of axial stress with two 
moments at right angles would be : 

















fA not to exceed ze) af, « — 
at*(soor) 
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This expression is somewhat lengthy, and 
it is necessary to simplify the calculations 
for designers. However, putting the expres- 
sion in the form 


fr(not to exceed - a) =fato(nfatSeed +eehvet 


(21) 
values of », and , can readily be obtained 
from a chart as shown in Fig. 9. 

TABL E I—C ‘omparison of Three Methods of Ci ale culation 


















Computed stress in Basic permissible 
Method compression /, stress in 
| members F, 
(il) BS. 2573 : 
without fothoet+foe® Fa 
clause 13 
(2) BS. 2573 _ fi 
with clause Se tfoe tfoe® fat Fei -#) 
13 « 
(3) Proposed ...| fa+o:(nfa+Soe) + tae foe’ F,/K 














At this stage it is worth ‘ais to compare 
the three methods of calculating the section 
area of a strut which have been described 
as in Table I above. 
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A comparison may be made by reference 
to Fig. 10, which deals with basic stresses 
for B.S. 15 steel, and for the sake of sim- 
plicity, assumes that the struts considered 
have bending moments applied in only one 
plane (f,.1=0). If method (1) is used, the 
sum of the axial and bending stresses in the 
compression member must not be allowed 
to exceed the limiting axial stress correspond- 
ing to the slenderness ratio of the strut as a 
whole. This value is given on the chart, 
Fig. 10, for each of three slenderness ratios, 
140, 70, and 0 as the points where the slop- 
ing lines cut the base line. If the slenderness 
ratio of the strut is high, both axial and 
bending stresses are limited to very low 
values. The application of clause 13 in such 
a case (method (2)) gives considerable relief, 
the ordinates of points on the dotted line 
giving the limiting values of axial and bend- 
ing stresses. Thus for //r=140 with an 
axial stress of 14 tons per square inch a 
bending stress as high as 5 tons per square 
inch would be permissible by method (2), 
whereas by method (1), without the applica- 
tion of clause 13, the bending stress could 
not exceed 14 tons per square inch. Com- 
parable limiting (unmagnified) stresses appli- 
cable to the proposed method (3) are given 
by the ordinates of points on the curved 
full lines in the chart, Fig. 10, and it will 
be seen that the allowable stresses are rather 
lower than would be permissible by method 
(2). The difference, however, is largely due 
to the difference in the value of the limiting 
stress in a case of pure bending, which is 
considered to be permissible by both methods, 
and if these were the same, there would be 
little difference between the two methods. 
It seems reasonable to assume that provid- 
ing the strut is a single member so that 
extreme fibre stresses are likely to be relieved 
by plastic deformation, a limiting basic 
bending stress slightly higher than F,/K, 
might be allowed, as is permitted in B.S. 2573. 

This investigation, therefore, may be said 
to have justified the use of clause 13 in B.S. 
2573 in the case of struts comprising a single 
member. This justification cannot, however, 
be extended to latticed or battened struts 
without further consideration. 


CASE OF A LATTICED OR BATTENED STRUT 
Although the magnification factor 


1 
P 
ag 


applies strictly to the extreme fibre stress in a 
strut which comprises a single member, 
recent investigations into the stability of 
framed structures” *° justify its extension to 
the approximate magnification of bending 
stresses in a latticed or battened strut. 
In such a case the stress f, (see equation (20)) 
becomes the compression stress in an outer 
member of the lattice and can be considered 
to be axial. This outer member is also a 
strut between the intersection of bracings and 
must be proportioned so as to resist local 
buckling. Thus, the stress f;, determined 
from equation (20) will be further magnified 
by reason of out-of-straightness in the 
member between panel points,t and the 
extreme fibre stress in the member will be 


fa==fet Sa 





Kaf(_In_)' or fp=htosnhe 
13 \100r;, 


where /»/r,, is the slenderness ratio of the 
compression member between panel points. 





+ Strictly aceite: the concept of “local buckling’ is somewhat 
artificial, since the collapse of the individual member depends 
not only on its own form, but on the shape of the latticed strut 
as a whole, 
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The limiting value of this stress would nor- 
mally be F,/K,, but as it is a single member 
strut, and the extreme fibre stress would be 
relieved by plastic deformation, the slightly 
higher basic stress allowed in Table l, 
B.S. 2573, for the compression flanges of 
beams might be allowed in this part of the 
calculation, though not earlier when the 
latticed strut is considered as a whole. 

It will be seen, therefore, that both 
the existing methods of calculation under- 
estimate the real stress in the compression 
member of a latticed strut. If B.S. 2573 is 
followed without invoking clause 13 (method 
(1), Table 1), this error is over-compensated 
for by the specification of an artificially low 
limiting stress F,. If clause 13 is applied 
{method (2)), the error is under-compensated. 
While the slenderness ratio of the latticed 
strut as a whole is low, there is little practical 
difference in the results of these three methods, 
but at higher overall slenderness ratios, 
following B.S. 2573 without invoking clause 
13, will result in an unnecessarily conservative 
design, while invoking clause 13 (with a 
value of F,,=F,/Kz) leads to results which are 
slightly optimistic, particularly in regard to 
the spacing of bracing members. 

If this empirical method is used, it is 
important that the value of fF, which is 
used does not exceed F,/K, because higher 
values give over-optimistic results. An 
example showing the three methods of 
calculation as applied to a crane jib is given 
in the Appendix. 


VALUE OF 7 
The value of 4 given in B.S. 2573 and used 


; : : 1 ; 
in the above comparison is 0-003-. and this 
value is attributable to Robertson. However, 

sage 2 
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the Steel Structures Research Committee’ 


advocated a lower value of 0-0015! as long 


ago as 1936, basing their recommendation on 
measurements of the straightness of struts 
made from “1” section joists. It is perhaps 
time that further measurements should be 
made, of latticed struts as well as single 
member struts, of the types to be found in 
crane design, particularly in jibs, with a view 
to confirming or modifying the present value. 
It would cause no great difficulty if different 
values of 7 were specified for single members 
and latticed struts, and it is possible that the 
value could be generally lowered. Thus, in 
the case of latticed struts, if 


2 


n= $=0-0034, then 0-003. 5 ana os £ 
r2 r roa a 


can be taken as unity in a latticed strut, a 
value of 1=0-003- implies an initial “* out- 


of-straightness”’ of the order of three 
thousandths of the length, that is 34in in a 
jib 100ft long—an error that might perhaps 
be considered abnormal, and the present 
design rules correspondingly over-conserva- 
tive. 


CONCLUSIONS 


(1) An investigation has shown that the 
stiffness of the jib of a luffing crane in a plane 
normal to that of luffing depends upon the 
angle to which the jib is luffed and the 
positions of the fixed pulleys over which pass 
the luffing rope and the hoist rope. The 
effective length of the jib in the plane normal 
to luffing may be calculated from a simple for- 
mula due to Mr. S. Hall, namely //L =2—C/A 
where //L is the ratio of the effective length to 
the real length of the jib, and C and A are 


~ Vy = EFFECTIVE LENGTH ~~ RADIUS OF GYRATION 


cy cy 
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simple dimensions described in the text. 


(2) A theoretical investigation into the 
validity of the use of the empirical formula 
given in clause 13, B.S. 2573, shows that this 
may be used with justification in the case of 
struts comprising a single member. The value 
of F,, to be used in this context should be 
derived from the basic stress given in Table | 
B.S. 2573, for the compression flange of 
beams other than plate girders. 


(3) The design of latticed or battened 
struts, following B.S. 2573 without invoking 
clause 13, leads to unnecessary conservatism 
in the case of slender struts ; on the other 
hand, if clause 13 is applied, the design is 
somewhat optimistic, and the limiting value of 
Fy. Should not exceed F,/K, x (stress factor), 
or could well be slightly lower. 

(4) In investigating the validity of existing 
empirical methods for the design of struts 
carrying bending moments, the authors have 
proposed a method which they suggest might 
well replace existing calculations as these 
under-estimate the stresses involved. The 
proposed method can be applied with justifi- 
cation to the design of the compression 
members of a latticed or battened strut and 
enables an approximation to the real stress 
in these members to be calculated quickly 
with the aid of a chart. It is thus safer to use 
in special cases where additional stresses such 
as torsion are involved, or when high-tensile 
steel is used, leading to higher slenderness 
ratios. A further advantage of the proposed 
method is that without drastic revision it can 
incorporate future refinements in design 
procedure involving such considerations as a 
different load factor, or a value of the out- 
of-straightness 1 which varies according to 
the construction used. 
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——-—- APPLYING CLAUSE 13 
B.S.S. 2573 








APPLYING NEW METHOD 
(B.S. 15 STEEL) 
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(Left) Fig. 9—Bending stress magnification factors for steel struts with load 


factor=1-7 


(Above) Fig. 10—Maximum permissible values of basic stresses F, and Fy, for 


various slenderness ratios 
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(5) The authors suggest that measure- 
ments should be undertaken to confirm the 


present-day validity of the value (0-003-) 


of 4 used in the Perry-Robertson formula. 


APPENDIX 
EXAMPLES OF CALCULATION 


A crane jib is to be designed to the follow- 
ing specification (see Fig. 11) : 





| 875 F 
1-875 1-875 


y 
Fig. 11 





Class 1 crane. 

Structural steel to B.S. 15. 

Length of jib= 154ft. 

2—C/A=1°1. 

r=1-875ft. 

1/r=82 in plane of luffing. 

[/r=90 about other axis. 

Axial thrust= 30 tons. 

Maximum B.M. in luffing plane = 50ft tons. 
Maximum B.M. in slewing plane=25ft tons. 


Example (a) Designed to B.S. 2573 Ignoring 
Clause 13.— 


Corner angles 4in by 4in by 4in. Area= 
3-75 square inches. Maximum r,,=0-78in. 
Considering jib as a whole : 
Maximum //r=-90. Basic compressive stress 
=5-44 tons per square inch. 
Therefore, 
Permissible compressive stress= 5-44 x 0-85. 
ie. Fy=5-44x0-85=4-63 tons per 
square inch. 
I —. ae inch 
a= 4x3-75> ons per square inch. 
50 
Nec= ssa eT ae = 1°78 tons per 
2x 3°15 3°75 square inch. 
25 
cc’ = 54076 176 0’ 89 ton per 
2x3°715x3°75 catan inal 
Therefore, 
fo=2:00+1-78+0-89=4-67 tons per 
square inch (acceptable). 
Considering individual panel length : 


4°67 5-5 tons per square lin 





0-85 inch which allows ;,,~ 88. 
Therefore, 
0-85L 88 x 0-78 ’ 
os 5 


Therefore, panel length not greater than 
6ft 9in. 


Example (b) Designed to B.S. 2573, 


Applying Clause 13.—Corner angles 
34in X 34in X yin. 

Area=2-87 square inches. Minimum rn 
=0-68in. 


Considering jib as a whole : 


1/r=90, therefore, basic axial compressive stress 
=5-44 tons per square inch and permissible 
axial compressive stress, F,=5:44 x 0:85=4:-63 
tons per square inch. Permissible stress in bend- 
ing compression, F,,=9 x 0-85==7:65 tons per 
Square inch. 


30 P 
fa=Zy5.877=2' 6 tons per square inch. 


50 
See=5—s-a5 Te = 2° 3 tons per 
eo 2xK2:-87x 3:75 square inch 
25 


i es 
foc ~ 2x 2:87x 3-75 
Therefore, 


fo=2:6+42-3+1-15—6-05 tons per 
square inch. 


=1-15 tons per 
square inch. 


Applying clause 13 : 

a) i 
4-63 =2:°6+3-37 
=5-97 tons per square inch, 


hence, f, might be considered acceptable. 
Considering individual panel lengths : 


6:05 7-12 tons per square In 


F, =2-6+7-65( 


= inch which allows > 
Therefore, 
0-85L 58 x 0-68 
=e. L = 9-95 = 46: 4in. 


Therefore, panel length not greater than 
3ft 10in. 


Example (c) Designed by Proposed Method. 
—Corner angles 34in x 34in x tin. 


Area=3-25 square inches. Minimum rp 


=0-68in. 
Considering jib as a whole : 
: 30 ; 
Ta fre 35 -2°3 tons per square inch. 
50 
Soee= 5 SAE 5 T7E = 2°05 tons per 
2x 3°25x 2°75 square inch. 
feet - 1-03 tons per 
Jbe = 3 ee, x 
2% 3°25% 3°75 square inch. 
I/r=-82. Therefore, 7-=0-003 x 82=0- 246, 
and (using Fig. 6) o,= 1-26. 
['/r—90 and (using Fig. 6) w.-= 1-32. 


fo=2°3+4+1-26 (0-246 x 2:3-+2-05) 
+- 1-32 1-03 (equation (21)) 
2°3-+-3°3-+-1°36 
=6:96 tons per square inch, which 


is acceptable since allowable F,- 2% a 
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7-65 tons per square inch. 
Considering individual panel length : 
As in equation (22) : 
fg=fo+ anf and must not exceed 100-85 
tons per square inch. 
To find acceptable slenderness : 
bin 


'm 


8:5= 6:96 + wg, x 0-003— x 6:96. This 


. . : l 
equation is satisfied when “sg =54, and 


@g=1-37 (values obtained by. trial and 
error from Fig. 6). 





Therefore, 
0-85L 54 x 0:68 : 
0-68 54. =—-85 — == 43in. 


Therefore, panel length not greater than 
Sit 7m: 

The difference between the results of the 
three methods for this jib is shown in the 
table below : 





B.S. 2573 without 
clause 13 





B.S. 2573 with 
clause 13 





| Proposed method 





4in x 4in x din corner | 34in x 34in x ¥ein 
corner angles 

Panel length not to 
exceed 3ft 10in 


34in x 34in x 4in 

corner angles 
Panel length not to 

exceed 3ft 7in 


angles 
Panel length not to 
exceed 6ft 9in 
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Sensitivity of Slow Shifting Under 
Stick-Slip Conditions 


By B. R. SINGH, B.Sc. (Eng.) Hons., M.Tech., A.M.I.E. (India)* 


The motion of flexible systems at slow velocities under boundary friction, may, 


under certain circumstances, proceed in a discontinuous or stick-slip form. 


Such 


motion is detrimental to the accuracy and sensitivity in precision appliances, 
machine tools and automatic controls where very high accuracies are required. 
This paper presents a theoretical analysis and experimental investigation of the 


error and the sensitivity of such adjustments. 


The results obtained are repre- 


sented graphically in non-dimensional form. The effect of the various physical 

and dynamical parameters of the flexible system, such as damping, stiffness, 

difference of static and kinetic friction forces, the ratio of average velocity of 

sliding to its critical value, &c., is then discussed from the point of view of 
improving the sensitivity of such controls. 


ITH the expanding field of the aircraft, 
atomic energy, armament and other 
industries there is an increasing demand for 
high precision machine tools where the 
jigs and some other of the components can 
be produced directly. In such machine 
tools precision automatic control is often 
required continuously, of which very high 
accuracies are demanded. The most common 
example of such high precision machine 
tools is the jig boring machine. The essential 
requirement here is that an accuracy of, 
say, 0-000lin is obtained in each and every 
setting obtained by automatic positioning. 
It is apparent that conventional sideways 
and driving mechanisms would not permit 
of machine tool tables repeating their positions 


C2 











Fig. 1—Elastic Sliding System 


to the same limit every time under automatic 
control so that electronic control devices 
are often employed rather than mechanical 
devices such as cams and linkages. During 
such a process of positioning of a table, 
although the driving motor (input) may be 
rotating smoothly, the driven table (output) 
motion usually breaks down into a series of 
jumps and proceeds in a stick-slip form, 
particularly at the low speeds employed in 
effecting the final adjustment. 

In addition to the precision machine tools 
as mentioned in the foregoing, the problem 
of such discontinuous motion may also be 
experienced in other precision instruments, 
servo-mechanisms, &c. 


THE MECHANICS OF STICK-SLIP 
In general an actual elastic system com- 
prising the driving and driven members may 
be represented in an idealised form as shown 
in Fig. 1. Consider a drive of uniform velocity 
* Formerly Department of Mechanical Engineering, Indian 


Institute of Technology, Kharagpur, India; now Research 
Engineer, Britannia Engineering Company, Ltd., Titaghur, India. 
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v, effective stiffness k, and a driven member 
of mass m sliding under boundary friction 
over a surface which is relatively rigid. 
The damping resistance offered to motion 
is represented by means of two dampers, 
where c,=the coefficient of equivalent 
viscous damping between the sliding mass 
and the drive (including internal friction of 
material, structural friction of joints and 
external damper, if any); and c,=the 
coefficient of equivalent viscous damping 
between the rubbing surfaces. While the 
drive moves at a constant velocity, the 
motion of the mass or the slip begins when 
the compressive force in the spring just 
overcomes the static frictional resistance 
Fy. At the end of the slip or jump, the mass 
again sticks to the lower surface and the 
process is then repeated indefinitely. 

The equation of motion of the mass m 
is then given’? by 

mx" +(¢e,+0.)x’+kx=F+kvt+ev . (1) 

where AF=the difference between the static 
and kinetic friction forces between the 
rubbing surfaces. Using the initial condi- 
tions at 


t=, x=0, ¥ =0. (2) 


the solution for equation (1) for displace- 
ment and velocity of the mass are obtained 
for the usual range of damping ratios 
obtained in practice (&,2<1, &?<1) as 











AF 260 »v .., sail 
me Wed 7: G07 SOM ICA + 26) C08 cont 
+(1+A&}) sinwpf] . °. . (3) 
,_AF —vout| (1.7% 2) t 
a $ t a7 a COS yn 
aS: Camere ee 
+(3- 3 ) sin cont | (4) 


where 
—_ Bi ee eS 
 2V mk? 20 mk’ 
and A is a dimensionless parameter given by 


AF 
s-— : en ust ce 


and »,=Vk/m natural circular frequency 
of the elastic system. 

It has been shown theoretically and experi- 
mentally** that on the one hand for the 
foregoing system, the mass moves in the 
stick-slip form for all velocities of the 
drive less than or equal to a critical value 
v., given by 





BoE + Se 5 


AF 1 
U=s—=,—-.... 6 
“ Vkm a. (6) 
where A, is a dimensionless parameter and 
a function of the damping ratios of the two 
dampers, and is given by 
A.+25' +25, 


OE | slog At + 208'+-281)4e 
+284 6&2'448,24-1] (7) 


On the other hand, for all velocities of 
the drive greater than the critical velocity 
as given above, the motion of the driven 
mass takes place in a smooth or continuous 
form. 


tA 
26 


ERROR AND SENSITIVITY OF SLOW 
SHIFTING 


In practice the shifting of the mass, during 
final adjustments particularly in automatic 
controls, is usually effected at very slow 
speed (lower than the critical velocity of a 
particular system) so that motion of the 
mass would generally occur in the stick-slip 
form as indicated in the foregoing. Thus it 


may be mentioned that in the case of servo- 
mechanisms, a frictional load Fy is intro- 
duced by the equipment on the output shaft 
and the bearings of the servo-motor. An 
error F,/k should therefore be added to the 
errors produced by other sources, when the 
output changes direction this error changes 
from (F,/k) to (—F,/k). The input may 
move back and forth within a distance of 
(2F,/k) while the output is stationary, produc- 
ing a force large enough to drive the output 
shaft. 

Thus referring to Fig. 1, the displacement 
x, of the drive at any time T is given by 


F 
m=_ter . »-» a 5 


where the time 7 is measured from the 
instant, the driven member slips and is 
given by 
T=n(titte)+t . (9) 

where n=number of complete jumps ; 4= 
time taken for a jump; /,=time elapsed 
during a stick; f=time during the last 
fractional slip (see Fig. 2). The displace- 
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Fig. 2—lInstantaneous velocity x’ of sliding mass 
and periods of slip t, and stick t, 


ment x2 of the driven member m at any 
time T is given from equation (3) by 


Et ; AF, 28 
Xg=n(ty+t.v+ k +ort+ — 





ies —e~S'out[(+2E,) COS Cont +(1-+ AE’) sin cpt] 
na 
(10) 


It will be noted here that the time ¢, for 
complete jump is given by (dx;/dt),= 
t,=0, i.e. by 

(x2’) 


t= 


=v { 1—e—Fsh[cos aptly 


~(A+8’+28,) sin wats] } (1) 
and the time f, of stick is given by 
F=kvet, . (12) 


The error of shifting e between the drive 
and the driven mass at any time is then 
given by e=x,—x,. At the start of any 
jump of the mass, i.e. at t=O, the error 


€,=Fi/k (13) 
At the completion of a jump of the mass, 
ie. at t=t,, the error of shifting e, is 


given by 
Eo 2h. ®@ .«, 
es a eee E t * 
““F en roe i[(2E, + A) COS wyly 


+(1+ A’) sin ont,] (14) 
The difference s between the errors before 
and after the slip may be expressed in the 
following form 


P 260k = vk -Etoonhif(2E, +A : 
: w,AF Apo e~ 5 @al{(2E, + A) COS Opt; 


n 


(15) 


Equation (15) may be written in a con- 
venient non-dimensional form thus, 


8 a [( 
(s-) I+ gay te Co (28 
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+(1+A8’) sin contd } ‘ 
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where (oR) is a dimensionless parameter, 
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Fig. 3—Curves for period of slip ¢, with different 
damping ratios =,, & and velocities of drive v 


the inverse of which is a measure of the 
sensitivity of a particular system. Thus a 
smaller value of the parameter characterises 
a more sensitive system and a smal‘er value 
of the parameter a less sensitive system. 

To obtain a solution of Equation (16) it 
may be first noted that Equation (11) can 
be written as 


, Av ~ 
e—Fet| cos wont, — (42°F 4-84-28, SIN ®t, |= 1 


einige cone 


with its graphical representation as shown 
in Figs. 3 (a) and 3 (6) for some typical 
values of damping ratios. Equation (16) 
may then be represented graphically as 
shown in Fig. 4 for some typical values of 
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Fig. 4—Curves for sensitivity of shifting for different 
velocities of drive v and damping ratios (2,, &.) 


damping ratios for the 
between 0 and 1. 

It will be of interest to observe that in 
particular for the case with damping neg- 
lected, i.e. &,=&—=0, Equations (11) and 
(14) reduce, respectively to the form 


range of (v/v) 
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and 
a F 
C2 


v : 
: lA COS Myf) + SIN Opty] (19) 
n 


Eliminating ,¢,, from these equations, 


F,—2F 
es= foro . . . . . . . (20) 
and hence 
» Fo Fc 2F _2AF 
k ae . §- be A ee 


EXPERIMENTAL INVESTIGATIONS 


Fig. 5 shows a photograph of a model, 
represented schematically by Fig. 1, and 
arranged on a Cincinnati milling machine. 

The mass m comprises a steel block that 
moves in a corresponding steel slide block 
clamped to an angle cleat connected to the 
milling head. The mass is driven by the 
table through a vertical plate spring and a 
driving pin. A dashpot filled with oil, 
clamped to the table, is also introduced. 
The piston for the dashpot is carried on the 
driving pin. Two different stiffness constants 
(k=100 Ib per inch and 50 1b per inch) were 
obtained by changing the spring plates and 
adjusting the clamping pressure. The 
rubbing surfaces, ground fine, were lubricated 
with paraffin oil so that the coefficients of 
friction were obtained as y,;=0:2 and 
v,=0-15. 

Measurement of damping (log decrement) 
was done by means of free vibration tests. 
The frictional resistance between the mass 
and the slide was practically reduced to 
negligible values by sliding the mass over 
steel balls introduced into specially prepared 
“V-grooves between the rubbing surfaces. 
The damping with the dashpot removed, 
thus measures & approximately. Thus a 
value of &=—0-01 was obtained with k= 
100 1b per inchh W=S5lb; and k=50 1b 
per inch, W=10lb. The ratio &' was 
determined with the dashpot introduced 
in the system so that &, is known. Variation 
in & was obtained by varying the depth 
of piston submerged in thick oil so that 
two values of &,=0-01 and 0-1 approxi- 
mately were obtained for k=100lb per 
inch. W=5lb and also for k=501b per 
inch ; W=5 lb. 
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Fig. 6—Theoretical curves and experimental values for sensitivity 


Measurement of 8 at different velocities 
of drive (tabulated below) was made by 
means of a dial indicator (reading up to 
0-0001in) attached to the table by a magnetic 










































































base and pointing to the driving pin. The 
zero of the dial was set at F,/k. A larger 
TABLE I—Observations (v— 5) 
8(in x 10-%) 
vinjsec | 1 n | om IV 
0-0052... ...| 4:70 4-11 | 19-20 16-40 
00094... ‘al 4-90 3-94 19-20 16-80 
0-0167... ...) 4°60 4-00 | 19-10 | 16-80 
0-0334... ...) 4:70 | 4:12 | 19-60 16-20 
0-054... ...| 4:75 | 3-94 | 19-50 | 15-80 
0-067 ... 4:90 | 4:00 | 19-20 15-70 
0-083 ... 4:70 | 415 | 19-60 16-00 
0-106 ... 4:65 | 402 | 19-70 16-20 
0-130 ... | 4:70 4:16 19-80 15-80 
0-167 ... oso 4:60 4:00 19-80 15-70 
0-219... ...| 4°78 3-65 19-70 15-60 
0-280 ... 4-60 2:20 19-60 15-60 
0-345 ... 4-45 = 19-80 15-20 
0-427 ... aa oa 
| 4:25 | “i, | 


0-535 ... 


Fig. 5—Experimental stick- 
slip apparatus operated on 
a milling machine 


number of readings was taken at very low 
velocities, since in general for most cases 
of controls in practice, the shifting required 
for final adjustment of position is effected 
at very low velocities. The experimental 


results for (xan) have been plotted (see 


Fig. 6) against the ratio of velocity of drive 
to the critical velocity for different damping 
ratios in the following cases : 


I—W=5 lb, k= 100 lb per inch, &,=0-01, 
~,=0-01, v.=0-74in per second. 
II—W=5 lb, k= 100 lb per inch, ~,.=0-01, 
€,=0-1, v-=0-316in per second. 
11I—W= 10 Ib, k= 50 lb per inch, £,—0-01, 
—,—0-01, v.=1-47in per second. 
1V— W= 10 Ib, kK=S0 lb per inch, &,=0-01, 
—,=0-1, v.=0-62Sin per second. 
DISCUSSION OF RESULTS AND 
APPLICATIONS TO PRACTICE 


Theoretical and experimental results for 
the sensitivity parameter represented in 
Fig. 6 reveal the following : 


The parameter ( is generally close 


8 
sri) 
to 2 for the small damping usually obtained 
in practice. Increase of damping to very high 
values would improve sensitivity; though the 
damping ratio ©’ in its usual range obtained 
in practice, 0-001 to 0-1, does not seem to 
influence sensitivity to that extent. 

Sensitivity increases very slightly with the 
velocity of shifting, up to 50 per cent of the 
critical, while it increases rapidly for (v/,) 
more than 50 per cent. 

The main variables to influence the sens- 
itivity are AF and k. Thus sensitivity as well 
as the error of shifting can be increased by 
increasing the stiffness of the flexible system 
and by decreasing the difference between the 
static and kinetic frictional resistances. 

The agreement between observed and 


theoretical values of (xmz) appears to be 


good (within 7 per cent) throughout the 
speed range, particularly at lower velocities 
(v/v-<0°5). 

It should thus be clear from the foregoing 
that the stiffness of the drive should be as 
high as possible in order to improve sensi- 
tivity. It is quite evident that ordinarily a 
springy drive introduces a time lag. Thus 
in machine tool drives, the motion of the 
machine slide is always lagging behind the 
corresponding instruction given to it by the 
drive motor. Such time lag results in dimen- 
sional errors in workpiece. For instance, if 





190 


the time taken by the table to receive a response 
from the drive motor is 1/50 second then at 
a traverse speed of 30in per minute, a 
dimensional error of 0-Olin would result. 
It is thus necessary to ensure adequate 
stiffness throughout the drive. It is desir- 
able, for instance, that the lead screw, the 
thrust and journal bearings, together with 
brackets and other components in which 
these bearings and the nut are housed 
should be of sufficient stiffness. Similarly, 
the lower speed drive gears must be of 
sufficient pitch, face width and of good tooth 
profile in order to reduce tooth deflections 
to a minimum. Again, the rigidity of table, 
cross slide and bed casting also affect the 
accuracy of slow shifting. 

Requirements for provision of high rigidity 
in the drive can be considerably minimised 
by reducing the amount of work the drive 
has to do. This can be achieved by reduc- 
ing frictional forces in important places. 
Substantial reductions can be achieved in 
the effort that the screw has to impart to 
the table, by reducing the friction of the 
sideways, such as by the use of roller guides. 
However, in the case of roller guides, the 
problem of obtaining the requisite accuracy 
(fifteen-millionth of an inch, without exces- 
sive manufacturing cost) and also the problem 
of protection from ingress of dust should 
be looked into. Further, if the slide is 
driven by means of a screw and nut, the 
latter can be made of the ball recirculating 
type. And finally all the rotating members 
of the drive can be mounted in anti- 
friction bearings. 

Another important factor that has a 
bearing on sensitivity is the damping in the 
system, as shown by Fig. 4. Although damp- 
ing does not have an appreciable effect on 
the natural frequency of the system, it may 
be noted that any increase of damping will 
increase the sensitivity by suppressing the 
tendency towards oscillations. 

In the case of servo-mechanism controls, 
viscous damping may sometimes be added 
on the output shaft to improve the damping, 
but this has the disadvantage that large 
losses are incurred which will greatly increase 
the size of the servo-motor. 

Finally, it should be pointed out that the 
sensitivity can be considerably increased by 
reducing AF, the difference between the 
static and kinetic frictional forces. This 
may be done by reducing friction such as 
by using rolling friction instead of sliding 
friction. Boundary friction may, of course, 
be also reduced by using lubricants with 
suitable polar additives. 
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Mass Flow and the Mixing Process 
in Low-Velocity Air Ejectors 


By PROFESSOR L. J. KASTNER* and DR. J. B. McGARRYT 


Although the ejector is essentially a simple device, it can work over an 


extraordinarily 


wide range of conditions, 


and theoretical analysis, though 


apparently simple enough at the outset, is likely to become very lengthy and 
intractable when it is desired to evaluate performance factors which may be of 


special importance in a particular case. 


When the “* suction” and “ forcing ” 


fluids are different in character, or when there is a change of state in the ejector, 
the analytical problem becomes still more difficult as is witnessed by a real 
scarcity of reliable literature. However, whilst the simpler problem, that is to say 
the one concerned with ejectors in which there is no change of state and in which 
one fluid only is involved, has been attacked with some success, it is evident that 
further experimental work will also be valuable here both because it will extend 
the boundaries of existing empirical knowledge, and because it will provide 
additional facts with which theory may be compared. The immediate aims of 
the work described below were to obtain information about air ejector per- 
formance when the forcing air velocity is very low—of the order of 100ft or 
200ft per second or less—and to re-examine certain conclusions about the best 
mixing length which had previously been published. For this latter examination, 
higher forcing velocities in the range \000ft to 1500ft per second were used. 


APPARATUS 
HE apparatus used for the low-velocity 
experiments is illustrated in Fig. 1 (a). 
Since, for these experiments, a greater 
steady mass-flow of forcing air was desired 


than could be provided by the compressor,: 


two ejectors, A and B, were employed in 
** cascade,” the total delivery air flow from 
the first providing—after it had flowed 
through a straightening pipe—the forcing air 
flow for the second. In this way the forcing 
air for the second ejector system could be 
supplied at velocities up to about 250ft per 
second and its rate of flow varied up to a 
maximum of some 20lb per minute, several 
times the capacity of the compressor. The 
compressor delivered air at about 100lb per 
square inch gauge to two reservoir tanks 
from which it was discharged to the first, or 
““ upstream ”’ ejector. The flow to the ejector 
from the tanks was regulated by a control 
valve. 

The second, or ‘* downstream 
illustrated in Fig. 1 (0). 

The area ratio, that is to say the ratio of 
the area of cross section of the parallel 
mixing tube to the smallest area of cross 
section of the central forcing nozzle, was for 
these experiments kept at a constant value 
of 2:0 to 1. The suction stream was directed 
through an annular passage formed from the 
space between two guide cones. Guide cones 
of different slopes were available enabling 
the inlet angle of the suction stream to be 
varied from 10 deg. to 2 deg. 30 minutes in 
steps of 2 deg. 30 minutes. Great care was 
taken to ensure a clean feather edge at the 
end of the inner guide cone in order to avoid 
the formation of disturbances in the stream, 
and special arrangements were devised for 
ensuring that all pipes and nozzles were 
truly co-axial. 

A traversing mechanism was provided to 
enable a complete unidirectional Pitot tra- 
verse to be carried out across the pipe cross 
section at selected stations, this mechanism 
permitting positional changes of the order of 
0:004in to be made and measured. 
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ejector is 


DETERMINATION OF MEAN VELOCITY OF THE 
AIR STREAMS 

With the aim of reducing the amount of 

experimental work, it was decided to in- 


* University of London, King’s College. 
t National Gas Turbine Establishment. 





vestigate a method recommended by von 
Aichelen for finding the mean velocity at a 
cross section by making a single measure- 
ment only, thus rendering it unnecessary 
always to conduct a complete Pitot traverse 
of the cross section. According to von 
Aichelen, a velocity measurement made at 
any cross section at a distance from the pipe 
axis equal to 0-762 times the pipe’s radius 
will give the mean velocity at that cross 
section, provided turbulence is fully 
developed, at least within the range of 
Reynolds numbers from 4 x 10% to 3-24 x 10°. 
In the case of smooth pipes the greatest 
deviation from the mean value was less than 
1 per cent, whilst for rough pipes the maxi- 
mum deviation was 24 per cent only. Von 
Aichelen obtained this result from detailed 
studies of his own work and by examination 
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A= Upstream ejector. 
B= Downstream ejector. 


Fig. 1 (a)—Ejectors in cascade 
(b) Section through downstream ejector. 
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of the work of several other experimenters, 
including Stanton and Nikuradse. In view, 
however, of earlier work by Darcy and 
Threlfall which did not appear to agree 
closely with von Aichelen’s conclusions, a 
series of check experiments was undertaken. 
In these check experiments it was observed 
that the value of the radial distance at which 
the measured velocity equalled the mean 
velocity of flow was approximately constant 
for all velocities and pipes examined, in 
conformity with the conclusions of von 
Aichelen, but the mean value of this radial 
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Fig. 2—Typical relationship between actuating and 
suction velocities. 24 deg. mixing angle 


distance was found to be 0-74xthe pipe 
radius, instead of 0-762xradius, as given 
by him. ; 

In the trials described below, suction and 
forcing velocities were measured at pipe 
cross sections close up to the downstream 
ejector, ample lengths of flow-straightening 
pipe being provided between the upstream 
and downstream ejectors and between the 
atmosphere and the suction branch of the 
downstream ejector. 


MIXING EXPERIMENTS FOR LOW-VELOCITY 
FLOWS WITH EJECTOR OF CONSTANT AREA 
RATIO 


In these experiments the area ratio of the 
downstream ejector was kept constant at a 
value of 2 to 1, and the forcing velocity 
was varied from zero to a maximum of about 
200ft per second. As mentioned previously, 
guide cones of different angles enabled the 
inclination of the suction stream to be 
altered. The main object of these trials was 
to determine the variation of the induced 
flow with the forcing flow, for the low forcing 
velocities mentioned above, and Fig. 2 is a 
typical diagram showing the relationship 
between suction velocity and actuating 
(forcing) velocity for a mixing angle of 
24 deg. Similar diagrams were obtained for 
Other mixing angles and it did not appear 
that the mixing angle had very great signi- 
ficance in these tests. 
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Fig. 4—Corrected terminal vacuum versus actuating 
velocity. 24 deg. mixing angle 


It was observed that, over the range 
explored, there was very nearly a straight 
line relationship between actuating and 
suction velocities. The theory of Weeks, 
supported by the experiments of Moos and 
those of Berry, Brombaugh, Moulton and 
Shawn, suggests that for an ejector operating 
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velocity of the induced flow should vary in 
direct proportion to the mean velocity of the 
forcing fluid. By logarithmic plotting of 
results obtained in the present series of 
experiments, it was established that the 
relationship was more precisely v,=xv,? 
where vy; and vy, are suction and actuating 
velocities. The values of the factor x and 
the index x are to some extent dependent 
on the cones used. The mean value of x 
over the range explored was 1-07. The above 
relationship, however, will not in general 
correspond to the best performance obtain- 
able with any particular actuating velocity. 
Optimum performance depends greatly on 
the proper choice of area ratio for the 
operating conditions which apply. 

Fig. 3 shows the ratio of the suction mass 
flow to the actuating mass flow, plotted 
against the ratio of delivery pressure to 
suction pressure. For the 24 deg. mixing 
angle, it will be seen that this mass ratio, 
and hence the ratio of total flow to actuating 
flow, is approximately constant. 

For the 74 deg. mixing angie, however, 
there was some decrease in mass ratio for 
the smaller pressure ratios and some increase 
for the larger ones, relative to the perform: 
ance with the other angles tested. It will be 
noted that the pressure ratios are themselves 
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(a) Velocities measured at cross section 3in from exit 
(6) Velocities measured at cross section 3in from entrance 


Fig. 5—Transverse velocity distributions 


under fixed resistance conditions the mass 
ratio of the total flow to the actuating flow 
remains constant for changes in the forcing 
velocity. Assuming constant density through- 
out, as applies very closely in the trials 
under review, this indicates that the mean 




















Fig. 3—Mass ratio versus 
pressure ratio. 24 deg. 
mixing angle 
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very small, as would be expected for such 
small forcing velocities. 

The ratio between delivery and suction 
pressure which is obtained when the suction 
flow is reduced to zero can be a valuable 
guide to the limits of performance of a given 
design. To determine the so-called ** terminal 
vacuum” for the low-velocity experiments, 
a plug was screwed into the suction pipe 
inlet and sealed to prevent any suction flow. 
Variation of terminal vacuum with changes 
of forcing velocity was measured for the 
same mixing angles as had prevously been 
employed, and a typical result is shown in 
Fig. 4. 

It was established that the terminal vacuum 
and th2 actuating velocity were connected 
by an expression of the form S,;=x’v 
where S; is the terminal vacuum, «’ is a 
factor and y is an index depending on the 
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angle of the guide cone tested. The values of 
y were 2°14, 2-26, 2-30 and 2-23 for the 
24 deg., 5 deg., 74 deg. and 10 deg. cones 
respectively, and thus the experiments sub- 
stantiate for small actuating velocities the 
results of McElroy, who states that the 
vacuum varies directly with the square of 
the jet velocity for operating conditions in 
which the volume flow is proportional to 
the jet velocity. 

Some experiments were carried out with 
the suction flow heated electrically. The 
heat input to the suction stream was varied 
in a series of steps, the maximum temperature 
rise above atmospheric temperature (52 deg. 
to 62 deg. Fah.) being some 200 deg. Fah. 
Under these conditions it was found that 
the mass ratio varied very little from the 
value which applied to conditions when the 
suction stream was at atmospheric tempera- 
ture, though the volume ratio increased up 
to 30 per cent or more. 

This result may be compared with that 
obtained by Moos (loc. cit.), who heated the 
forcing stream and stated that the mass 
ratio then varied in proportion to the square 
root of the ratio of the absolute temperatures 
of the forcing stream to the suction stream. 


MIXING EXPERIMENTS WITH FLOWS OF 
HIGHER VELOCITY 


In order to study more conveniently the 
rate at which the mixing process progresses 
as the forcing and suction streams come into 
contact, it was decided to carry out velocity 
traverses across the mixing tube for con- 
ditions in which the velocities were appreci- 
ably higher than in the previous experiments. 
The use of these higher velocities made it 
somewhat easier to take the necessary read- 
ings, and increased experimental accuracy. 
The forcing flow, however, was now reduced 
in quantity, being limited, under steady 
conditions, to the maximum delivery through 
the actuating nozzle of the “‘ upstream” 
ejector, this nozzle being of 0-185in diameter 
only. For these experiments the ‘‘ down- 
stream ’”’ ejector was removed, and _ the 
upstream ejector was modified in order to 
permit of different area ratios being em- 
ployed, a wide range of parallel-sided mixing 
tubes of different diameters and lengths being 
available. The distance between the down- 
stream end of the forcing nozzle and the 
entrance to the mixing tube could be varied, 
and for purposes of comparison was usually 
set to give maximum mass ratio. 

Typical unidirectional velocity traverses 
are shown in Figs. 5 (a) and 5 (6), for a 2in 
diameter mixing tube 3ft in length, the three 
curves in each diagram corresponding to 








forcing pressures of 20 lb, 501lb and 70 1b 
per square inch gauge respectively. Fig. 5 (a) 
applies to a case where measurements are 
taken at a cross section near to the discharge 
end of the mixing tube, whilst Fig. 5 (6) 
applies to a section near the entrance. In the 
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PIPE DIAMETERS 


Velocities measured at 0-133in from pipe wall 
Fig. 6—Longitudinal velocity distributions 


latter case, a central core of high velocity 
is observed, with low velocities in the neigh- 
bourhood of the boundary walls, whilst in 
the former case (near the exit) the velocity 
distribution across the cross section is much 
more uniform, indicating that the forcing 
and suction streams are thoroughly mixed. 
It is interesting to observe, in Fig. 5 (b), a 
tendency for the velocity near the walls to 
be higher for a lower forcing pressure than 
for a higher one, which suggests that mixing 
is further advanced at the cross section con- 
sidered for the smaller forcing velocity 
corresponding to the lower pressure. 
With the object of obtaining a sufficiently 
detailed picture of velocity distribution 
throughout the whole length of the mixing 
tube, traverses were made at a number of 
cross sections spaced along the length of the 
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mixing tube and the velocity at a constant 
small distance from the pipe wall was noted. 
Though this distance was small it was not 
small enough for velocity measurements to 
be rendered inaccurate by boundary effects. 

In this way the cross-section at which the 
velocity at a small fixed distance from the 
wall attains its maximum value was deter- 
mined and it was considered that this was 
the cross section at which mixing was 
complete for the given tube arrangement. 
A typical diagram is shown in Fig. 6, from 
which it appears that the velocity close to 
the wall (at a distance 0-133in from it) 
reaches a maximum value at between six 
and seven diameters from the tube entrance. 
The diagram applies to a range of forcing 
pressures from 101b to 70lb per square 
inch gauge and exhibits two quite well- 
defined peaks, the first occurring between 
six and seven diameters from the entrance 
and the second about seventeen diameters 
from the entrance. The second peak is 
lower than the first and was not observed for 
a forcing pressure of 701b per square inch 
gauge, though it was present for the other 
forcing velocities which were used. 

The experimental results shown in Fig. 6 
apply to a mixing tube of 2in diameter and 
44in long, and similar diagrams were ob- 
tained for shorter tubes which were tested 
in order to examine the influence of wall 
friction. For these tests forcing pressures 
of 201lb, 40lb and 701b per square inch 
gauge were considered sufficient since it was 
found that differences in forcing velocity did 
not produce significant differences in the 
form of the curves. Analysis of all the 
results obtained revealed that a mixing 
length of about seven diameters was required 
for mixing to be complete, which is in good 
agreement with the value given by Engdahl 
and Holton, who approached the problem 
in a different manner. However, it appears 
that the length required for complete mixing 
may, under certain circumstances, not give 
the greatest induced mass flow. It was 
considered that the apparatus available for 
the present tests did not permit of a suffic- 
iently accurate check of this point. 
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Letters to the Editor 
SCREWY SCREW THREADS 


Sirn,—Your July 15 leading article on 
screw thread difficulties contains the state- 
ment : 

*.. it is also becoming widely appreci- 
ated that the old British standard fine thread 
is decisively preferable in certain respects to 
its nearest unified counterpart.” 
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factors—in elastic theory, workshop mech- 
anics, psychology, many other divisions of 
science and art—which combine to make no 
thread so relatively fine as a large diameter 
Unified and no thread so relatively coarse as 
a small diameter Watchmakers’ ? 


A. C. HUTCHINSON, B.Sc., 
M.I.Mech.E., M.I.Mar.E. 
Bedford. 
July 20, 1960. 
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DIAMETER — INCHES 


» UNC—Unified Coarse. _ 
@ UNF—Unified Fine. 
UNEF—Unified Extra Fine. 
8UN—Unified 8 t.p.i. series. 
12UN—Unified 12 t.p.i. series. 
16UN—Unified 16 t.p.i. series. 


+-BSW—British Standard Whitworth. 
O BSF—British Standard Fine. 
BSC—British Standard Cycle. 
BSWP—British Standard Whitworth (pipe). 
BA—British Association. 
WW—Waltham Watch (American). 


Standard Screw Threads 


This is very true and many engineering 
organisations in this country now face a 
dilemma. Until about ten years ago a body 
of successful practical experience had been 
built up with the British Standard Fine 
Thread. When, now, it is necessary to meet 
a customers specification of Unified threads, 
the question is: To go finer, to Unified 
Fine, or to go coarser, to Unified Coarse ? 
There seems at present to be no clear general 
answer but an impression arises from the 
somewhat bewildering evidence on the sub- 
ject that Unified Fine is a thread to be 
avoided. 

Being aware of this perplexing situation, 
the British Standards Institution is taking 
the praiseworthy step of adding a technical 
appendix on the strength of screw threads 
to its revision of Specification No. 1580: 
1953, Unified Screw Threads. Unfortu- 
nately, this specification revision is still 
only in draft form and even when the revised 
specification is issued, much of the difficulty 
of decision is likely to remain. 

Your leading article points to the eco- 
nomic or organisational problems associated 
with changing over or duplicating thread 
stocks. It does seem, however that difficult 
though these problems are, they are straight- 
forward by comparison with the general one 
of deciding what is the best screw thread for 
a given application. The attached graph 
highlights the question : What are all the 


STRUCTURAL STEELWORK AND 
BRITISH STANDARDS 


Sir,—It is, I fear, quite impossible to argue 
logically with Messrs. Proctor or Tuplin, as 
they appear to have made up their minds 
that the British Standards Institution is an 
all-powerful and even somewhat sinister 
organisation which seeks to foist unwelcome 
standards on to an unwilling industrial public. 

These two of your coirespondents must 
know that the B.S.I. exists only as the sum 
total of the thousands of British firms and 
organisations who support our work, finan- 
cially and possibly more important in the 
present context, the 18,000 men and women 
who actually write British Standards as 
members of our technical committees. If 
these knowledgeable and authoritative people 
decide to incorporate in a British Standard 
what Mr. Tuplin regards contemptuously as 
‘** helpful ” information, one is surely safe in 
assuming that the information really is 
helpful in the best sense. In any case, as I 
said in my earlier letter, no one is under any 
obligation to use British Standards. 

In specific reference to structural steelwork 
will you allow me to quote from a recent 
issue of the New Zealand journal Engineer- 
ing. It contains an official report of the 
failure during construction of the twin- 
girder steel framework for a New Zealand 
highway bridge. This report concludes with 


the following statement : 


“...it would appear that B.S.153 and 
B.S.449 give the most realistic permissible 
working stresses for steel beams in bending. 
More than this, however, the clear distinc- 
tion between working stresses and critical 
stresses makes it possible to estimate erection 
overstress with complete confidence... . It 
has been decided by the (New Zealand) 
Ministry of Works that in the future, per- 
missible working stresses for steel beams in 
bending will be calculated from B.S.153 or 
B.S.449.” 

G. WESTON, 
Technical Director, 
British Standards Institution, 
2, Park Street, London. 
July 22, 1960. 


DISTRIBUTION OF SHEAR STRESS 
IN A BOX BEAM 


Sir,—Mr. Heath, in his letter published 
on July 15, expresses interest to know which 
branch of engineering should so flagrantly 
trangress the laws of elasticity as to assume 
equal shear stresses in the webs of a box beam. 
In the design of reinforced concrete structures 
many sweeping assumptions are made, one 
such being the assumption in a beam subject 
to bending and shear that the concrete 
below the neutral axis is cracked yet may 
sustain shear stress. 

No reference was made in my article to 
the papers quoted in Mr. Heath’s letter 
because the calculations were, in fact, per- 
formed independently, although reference 
should have been included to the standard 
work Theory of Elasticity by Timoshenko 
and Goodier, published by McGraw-Hill 
Book Company, which discusses the bend- 
ing of prismatical bars at some length. 

B. A. WALKER. 

Westminster, S.W.1. 

July 22, 1960. 


LAST SOUTHAMPTON PADDLE 
STEAMER 


Sir,—lIt is difficult to believe that Mr. J. H. 
Jellett, commenting in your issue of July | 
on Mr. G. W. Tripp’s article of June 10 
under the above heading, could make such 
a fundamental error as to describe the 
D.E.P.V. ‘“‘ Farringford” as a_ paddle 
steamer. It is quite obvious that Mr. Jellett 
is no admirer of these lovely craft. 

1 think that the matter is summed up 
neatly in a previous article, ‘‘ The Survival 
of the Paddle Boat,” by G. W. Tripp which 
appeared in THE ENGINEER some six or seven 
years ago, in which he referred to the external 
similarity of the Clyde D.E.P.V. ** Talisman” 
to a paddle steamer, a similarity which 
terminated abruptly at one’s first sight (and 
smell) of the so-called engine-room, which 
he described as a “* hollow mockery ”’ ! 

Wo. C. Bubp. 

Rugby. 

July 9, 1960. 
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Book Reviews 
Commercial Road Vehicles. By E. L. 

CORNWELL. B. T. Batsford, Ltd., 4, 

Fitzhardinge Street, Portman Square, 

London, W.1. Price 30s. 

ArT being elimination, as we are assured, 
one who has treated adequately the evolution 
of both goods and passenger vehicles in a 
mere 275 pages can claim to be an artist as 
well as, in this case, an expert and experi- 
enced engineer and editor. It should swiftly 
be made clear that elimination has been the 
fate principally of developments abroad that 
have not affected this country and of details 
which, much as they may appeal to special- 
ists in this field, would be valueless to those 
seeking to understand the great forces 
moulding a vitally important industry. The 
characteristic virtue of this book is one that 
the author, in his capacity as_ technical 
editor of our contemporary, Modern Trans- 
port, would be quick to applaud in others, a 
fierce and dedicated economy in the use of 
words ; every clause conveys intelligence, 
and sufficient—just sufficient—explanation is 
afforded to render reading an exercise for the 
reasoning rather than the retaining powers. 
Consequently, this single volume encompasses 
a well-rounded account of the construction 
and use of every form of commercial road 
vehicle, the term “‘ commercial ”’ being used, 
as is commonplace, to include Hackneys 
only if of the usual public service vehicle 
passenger capacity. If the editing errs, it is 
in being eclectic; “‘ road” is stretched far 
to include tramways, but this is perhaps 
essential to allow the author to treat steam 
and electric traction in a balanced manner 
and to cover “ trolleybuses ” that are merely 
steerable trams. 

The method used to explore the history 
of this thickly burgeoning field of endeavour 
has been to follow the more important 
system of the day, the horse in the eighteenth 
century, steam in the early nineteenth, and 
petrol from the late ninteenth up as far as 
that crucial point, the Road and Rail Traffic 
Act of 1933. 

The next two chapters treat, respectively, 
the development of diesel-engined and electric 
vehicles up to the present. Chapters VI and 
VII outline the histories of (British) heavy 
commercial vehicle manufacturers and of 
British light commercial vehicle manufac- 
turers. The author then (like many designers) 
deals separately with coachwork and the 
“vehicle.” The last two chapters complete 
the story of goods and passenger services 
from 1933 to 1960 and seek to show how it 
will read in the near future. 

For a significant work of reference to 
come so closely up to date is obviously 
remarkable, and has not been achieved 
without there escaping excision one or two 
sentences more ephemeral than to be 
bound with the remainder of the text. To 
say that the “ British motor industry collec- 
tively provides a more comprehensive range 
of vehicles than’ that of any other manufac- 
turing country, and this applies as well to 
commercial goods and passenger vehicles as 
to the private cars” is of doubtful accuracy 
unless the Citroen, Cummins, Euclid, Goggo- 
mobil, Lambretta and Volkswagen designs 
made or assembled here are included. It is 
also somewhat inconsistent with the author’s 
observation that certain technically advanced 
details are not found on British-designed 


vehicles and that none of the British “ rigid ” 
vehicles are stiff and well suspended enough 
to carry a bulk liquid tank, and his recording 
that operators are sometimes forced to build 
their own vehicles. The statement that 
“return loads are seldom carried” in ““C” 
and contract “* A” licence operation, fol- 
lowed by a reference to the Ministry of 
Transport survey of 1958, should surely have 
been supported by the findings of the study 
of a much larger sample in the following 
month by the Traders Road Transport 
Association ; this survey showed that “C” 
licence vehicles ran empty 17 per cent of 
their mileage, but more than half of this 
empty running was performed by vehicles, 
such as tippers, which would have difficulty 
in obtaining return loads even if legal 
restrictions were absent. The United States 
origin of the DPA pump is no more than 
implied by the statement that C.A.V., 
Ltd.,; developed it, and there is an unexplained 
allusion to a “* shockfree”’ acceleration control 
system for trolleybuses. 

It may be true that the main features of 
the original 6x4 Scammell are to be found 
in the ‘** Explorer,’ but to say so does less 
than justice to the driving and braking of the 
steered wheels, and the ingenious epicyclic 
reduction trains that afford differential action 
on the present vehicle. Another vehicle with 
front-wheel drive is also given less descrip- 
tion than it seems to deserve ; it is not 
said that before 1950 the Land-Rover had 
no need of provision to engage four-wheel 
drive because the front axle was driven 
through a free wheel. Placing emphasis on 
British practice has also allowed the further 
step forward by Ford, of using a lower gear 
ratio for the front wheels, to be overlooked. 
It may also be thought that the ease with 
which disc brakes can be fitted within drum 
wheels is optimistically assessed. One or 
two of the diagrams irritate; “S.V” is a 
somewhat enigmatic style for the safety valve 
on the earliest British vehicle illustrated, 
Murdock’s model of 1785, while the ‘* heat 
sink” in the Wagner water-cooled disc 
brake system can only be identified specu- 
latively as a reservoir on the downsteam 
(cold) side of the radiator. 

However, the principal criticism of this 
book must be that the author has been so 
sparing of his hard-earned insight and 
judgment. The anomalies of the present 
maximum weight restrictions, such as equal 
limits for the twelve-tyred rigid and the 
fourteen- or  eighteen-tyred articulated 
vehicles, are made clear, but there is no 
discussion of whether or not these regulations 
should be based on what the roads will stand, 
leaving it to operators to discover what the 
vehicle will attain, or of other possible limits 
such as tyre pressure or minimum time for 
a standing start quarter mile. The longing 
expressed for a “‘ completely indestructible ” 
paint that will last the life of the coachwork 
will be echoed widely, but the author is less 
ready to set targets for others than the 
petroleum chemist ; for instance, he cites 
the advantage of a reserve of power possessed 
by steam vehicles with other than flash 
boilers, but does not stress the objectionable 
practice of limiting automotive engines to 
outputs that can be sustained for very many 
minutes. A much more detailed study of 
the difference between “ light ” and “* heavy ” 
vehicles built since the 20 m.p.h. limit ended 
would have been valuable, and could well 


have led to a discussion of the validity of the 
existing 30 m.p.h. limit, since it is observed 
that the vehicles are generally designed for 
50 m.p.h. or more. The quality of technical 
journalism in this country is assessed, but 
that of the research work of M.I.R.A. is not, 
although the former does and the latter does 
not function in a “‘ fail safe’? manner with 
respect to the industry ! 

The text is generously illustrated, the 
recent rallies of the Historic Commercial 
Vehicle Club having afforded opportunities 
to photograph several interesting specimens ; 
even when rather important and well-known 
vehicles are the subjects, unusual pictures 
have been sought. As is the custom of this 
publisher, a number of further illustrations 
appear on a very attractive jacket. 


Sir Casimir Stanislaus Gzowski : A Biography. 
By Lupwik Kos-RABCEWICZ-ZUBKOWSKI 
and WILLIAM EDWARD GREENING. Burns 
and MacEachern, 12, Grenville  St., 
Toronto, 2. Price 4.75 dollars (Canadian). 

WITHOUT undue _ over-simplification, the 

Dominion of Canada may be regarded as a 

product of the engineer. Only a few weeks 

ago, when the last steam locomotive was 
withdrawn from the Canadian National 

Railways, it was acknowledged that Canada 

has expanded “through the strength and 

power of steam ” from small settlements to a 

thriving network of cities extending from the 

Atlantic to the Pacific. Mr. Garnet T. Page, 

the General Secretary of the Engineering 

Institute of Canada, draws attention in a 

prefatory note to this book that, “‘ in the last 

century, as a transcontinental Canada waited 
to be born of the rail link between two oceans, 
it was a time when the engineer’s destiny 
rode on the broad shoulders of outstanding 
individuals, whose personal standards have 
become a professional inheritance.’’ There 
is, therefore, current value as well as historical 
interest in learning something of what were 
the personal (engineering) standards of the 
small group upon which the nation depended. 

One of the outstanding pioneers was the 

remarkable and colourful personality whose 

career forms the subject of the present volume. 
Casimir Stanislaus Gzowski was the most 
notable and interesting immigrant from 

Central and Eastern Europe who settled in 

Canada during the nineteenth century, and 

few foreigners have played such a useful and 

influential role in so many spheres of 

Canadian life. He was born in Petersburg 

(now Leningrad) on March 5, 1813, the son 

of a Polish minor nobleman and officer in the 

Russian Imperial Guard. As might be 

expected, he was intended for a military 

career, and in 1830 he obtained a commission 
in the Imperial Russian Engineers. Partici- 
pation with other officers of Polish descent 
in an insurrection of 1830-31 resulted first in 
military imprisonment, and then exile in 

1833 to the U.S.A. Within four years of his 

landing, without knowledge of English and 

devoid of friends and resources, he had 

mastered the language, had become a U.S.A. 

citizen, had been admitted to the Massa- 

chusetts Bar, and built up a comfortable law 
practice. Soon, however, the call of the 
engineer asserted itself and he obtained 
congenial work under William Milner Roberts 

(1810-81) in an era of highway, turnpike, 

canal, and railway, construction. While 

representing his firm in Canada, he met Sir 

Charles Bagot (a diplomat friend of Gzowski’s 
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father) and was appointed Superintendent of 
Roads and Waterways in the London district 
of Upper Canada (now Ontario). His work 
attracted the attention of Alexander Tilloch 
Galt, and he left Government service to 
become a railway contractor. Gzowski’s 
railway activities form the subject of a 
fascinating chapter in which engineering and 
finance are intertwined almost inextricably. 
Some interesting details emerge about the 
relative positions of the British firm of Peto, 
Betts, Brassey and Jackson, and the Canadian 
contractors, Galt, Gzowski, Macpherson and 
Holton. In this respect, the present volume 
may be read profitably in conjunction with 
The Grand Trunk Railway of Canada, by 
A. W. Currie, published by the University of 
Toronto Press in 1957. 

Gzowski and his partners did exceedingly 
well out of the Grand Trunk project, in spite 
of the fact that the company was in continual 
financial difficulties. There is no doubt that 
the profits from this enterprise formed the 
basis of the large personal fortune which was 
to make him among the most financially 
successful of the Canadian engineers of his 
time. It is noteworthy that Gzowski con- 
sistently pursued European engineering stan- 
dards of solid construction rather than the 
U.S.A. practice of the period, which often 
consisted of flimsy pioneer work with the 
object of achieving something rapidly by 
cheap construction which could be improved 
or regraded when it was earning its keep—but 
sometimes was not. Probably Gzowski’s 
greatest contribution to early Canadian 
engineering was his insistence on quality. 
Charles Hutton Gregory, in a report dated 
August 15, 1857, on the works of the Grand 
Trunk Railway, praised Gzowski’s skill, and 
compared his work favourably with that of 
other contractors. A ‘year earlier, Thomas 
Baring (the Grand Trunk chairman) had 
referred to Gzowski as “an experienced 
Canadian,” a phrase which may be regarded 
as a sincere tribute to a Russian military 
engineer of Polish race, who has been an 
American citizen, and took British citizenship 
only on June 1, 1846. 

Gzowski’s principal railway works were 
the lines from Toronto to London, Stratford 
to Sarnia and Detroit, and Montreal to 
Island Pond. He severed his direct connection 
with Canadian railways before the increasing 
complications of finance were to bring many 
into disrepute, but retained his interest in 
railways to the end of his life. Mention may 
be made, however, of the Toronto Rolling 
Mills Company, in which he was a partner— 
the first plant in Canada to roll iron rails. 
It was in operation from 1857 to 1873, but 
closed with the change-over to steel rails. 
Gzowski was interested in the Canadian 
rights of Wiliam Henderson’s process for 
refining steel, but there is no record of his 
making commercial application of it. 

Among many important engineering con- 
tracts, one which is peculiarly associated with 
Gzowski’s name is the construction of the 
international bridge between Buffalo and 
Fort Erie, in connection with which he con- 
sulted Washington Augustus Roebling. The 
first locomotive crossed the bridge on 
October 27, 1873. The authors deservedly 
devote a chapter to this triumph of per- 
severance, skill, and resourcefulness in the 
face of obstacles. The stone piers still stand, 
but the superstructure has been replaced to 
meet modern load conditions. 

From 1873 Gzowski practised on his own 
account, and took an increasing interest in 
public affairs. Engineering, military affairs, 
education, finance, industry, and religion, 
were among the activities which made him 
a public character. In May, 1879, he was 


appointed Honorary Aide-de-Camp to Queen 
Victoria and received a knighthood in 1890. 
He was one of the founders of the Canadian 
Society of Civil Engineers, established on 
February 24, 1887, and since 1918 called the 
Engineering Institute of Canada. He served 
as President for three years from 1889 to 
1891. Early in his presidential term he 
endowed the annual Gzowski gold medal for 
the best original paper read before the Society 
by a member, with the proviso that no award 
be made unless such paper “ shall be adjudged 
of sufficient merit as a contribution to the 
literature of the profession.”” Gzowski died 
at Toronto on August 24, 1898. His en- 
gineering career and his personality deserve 
a full-scale biography, and the joint authors 
of this volume have done their work dili- 
gently. The text is fully annotated, and a 
comprehensive bibliography is appended. 
If in places the book savours of the academic 
exercise, and contains, for example, some 
genealogical details of limited appeal, most 
of these are grouped in appendices. The 
main work is a valuable contribution to 
nineteenth century Canadian history and to 
the part played by engineers in general, as 
well as a tribute to the career of an outstanding 
man. 


Cemented Carbides. By Dr. P. SCHWARTZ- 
KOPF and Dr. R. KIEFFER in collaboration 
with Dr. W. LeszyNskI and Dr. F. BENE- 
sovsky. Macmillan Company, 10, South 
Audley Street, London, W.1. Price £5 5s. 

THIs book like its companion volume 
Refractory Hard Metals is based upon the 
book Harstoffe und Hardmetalle published 
in Vienna in 1953. For it the second half 
of the original book has been revised and 
extended with the assistance of a number of 
authorities in the light of the progress made 
during the past seven years in the technology 
of cemented carbides. The book opens 
with historical notes on the development of 
cemented carbides, and goes on to deal in 
detail with their technology, manufacture 
and testing. A series of chapters then deals 
with the mechanical and chemical properties 
of various compositions, including tungsten- 
free tool materials and carbide-free cutting 
materials. The concluding sections discuss 
the use of cemented carbides as wear- 
resistant materials and their applications to 
metal cutting. All sections are well illus- 
trated and include comprehensive biblio- 
graphies which are of particular value to 
readers wishing to delve more extensively 
into the subjects. 


Die Regelung in der Heizungs-, Liiftungs- 
und Klimatechnik. No. 18 of the T-.R. 
Special Series. Berne: Verlag ‘‘ Technische 
Rundschau,” Hallwag, Berne, Nordring 4. 
Price S.Fr.5.80. 

THE present issue No. 18 of the ** Technische 

Rundschau”’ special series contains the 

lectures given at the Zurich meeting of 

SGA (Swiss Society for Automation) in 

December 1958. The six papers reprinted 

here deal with control problems in_air- 

conditioning and in industrial heating plant, 
the interiors of buildings as part of the 
controlled system, pneumatic controllers for 
air-conditioning,-and the accuracy of auto- 
matic air-conditioning control installations. 


Elements des calculs d’interpolation. By 
DONATIEN Cot. Publications Scientifiques 
et Techniques du Ministére de l’Air, No. 
B.S.T. 123. Paris: Magasin C.T.O.: 2, 
Avenue de la Porte-d’Issy, Paris (15e). 
Price Fr.4435. 

** ELEMENTS of Interpolation ’’ falls into two 

parts; the first deals with functions of a 
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single variable, starting with the formule of 
Lagrange and Newton and goes on to those 
of Gauss, Stirling, Bessel, and Everett. The 
operators E and A are introduced. The 
applications of the various formule are 
discussed, as well as the possibilities of 
shortening the calculations, subtabulation, 
inverse interpolation, unequal intervals, 
numerical calculation of successive differ- 
ences, numerical integration using finite 
differences, and the method of summation. 
The second part deals with functions of 
two and more variables. 


Elementare Schalenstatik. By ALF PFLUGER’ 
Berlin-Gottingen-Heidelberg :  Springer- 
Verlag, Berlin-Wilmersdorf, Heidelberger 
Platz 3. Price DM.19.50. 

** BASIC SHELL DESIGN ”’ is intended to give 
the student, as well as the practising engineer, 
the fundamentals of the theory of shells. 
The four main sections are concerned with 
the membrane theory of surfaces of revolu- 
tion, the bending moment theory of rota- 
tionally symmetrical loaded shells, and the 
membrane theory for cylinders. Equilibrium 
conditions and the differential equations for 
the general case are briefly discussed, the 
example quoted being the hyperbolic para- 
boloid under snow load. A further short 
chapter is devoted to the state of stress set 
up in a shell. The literary references and 
collection of formule given in an appendix 
will be found useful by many. 


Warme-und Stoffaustausch in Arbeitsdia- 
grammen auf Projektiver Grundlage. By 
WERNER MATZ. Berlin-Géttingen-Heidel- 
berg: Springer-Verlag, Berlin-Wilmers- 
dorf, Heidelberget Platz 3. Price DM.24. 

IN perspective geometry there is a major 

theorem which establishes the relationship 

between a complete quadrilateral and the 
four harmonic points on a line. Similar 
relationships are derived in the cases of 
heat exchanges and material transfer such 
as occur in evaporation, distillation and 
diffusion. It is therefore convenient, as the 
author shows, to constrict temperature 

curves, enthalpy and entropy diagrams, &c., 

with the help of projective geometry, as is 

shown with the help of thirty-three worked 
examples selected from mechanics and 
chemical engineering. 


Books of Reference 


Road Note No. 25. Sources of White and 
Coloured Aggregates in Great Britain (1959). 
H.M. Stationery Office. Price 1s. 3d.—This 
booklet consists basically of three tables, which 
list sources in Great Britain of (i) natural road- 
stones which are distinctively coloured; (ii) white 
aggregates available in sizes above in and 
(iii) white aggregates available in sizes below 
sin. There is much demand for white aggregates 
for uses such as in zebra crossings, and the divi- 
sion between table (ii) and table (iii) corresponds 
roughly to differences in usage, table (iii) cover- 
ing such applications as thermoplastic road- 
making materials. 


Books Received 


Similarity and Dimensional Methods in Mechanics. 
By L. I. Sedov. Cleaver-Hume Press, Ltd., 31, 
Wright’s Lane, London, W.8. Price 105s. 

The Other Side of the Moon. Translated from the 
Russian. By J. B. Sykes. Pergamon Press, Ltd., 
4-5, Fitzroy Square, London, W.1. Price 10s. 6d. 

Dictionary of Mechanical Engineering Terms. 
Eighth Edition. By J. G. Horner. The Technical 
Press, Ltd., 1, Justice Walk, Chelsea, London, S.W.3. 

High Productivity in Heavy Engineering. By 
A. G. Thompson. Iliffe and Sons, Ltd., Dorset 


House, Stamford Street, London, S.E.1. Price 65s. 


Reciprocals of the Integers from 1000 to 9999. 
By T. H. Redding. Taylor and Francis, Ltd., Red 
Lion Court, Fleet Street, London, E.C.4. Price 
18s. 6d. 
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Evolution of the Workshop 
Micrometer 


By C. St. C. DAVISON 


One of the most remarkable trends noted in this century is the advance made in 


precise engineering work. 


Greater accuracy in workmanship means greater 


efficiency and reliability; thus it is the technologist’s constant endeavour to 


obtain greater precision at less cost. 


The author explains how precise measuring 


was at first carried out by astronomers who for over 3000 years studied heavenly 
bodies without the aid of accurate instruments. It was not until instrument-makers 
of the early seventeenth century supplied them with suitable micrometers, which 
they attached to their newly-invented telescopes, that they were in a position to 


achieve some degree of progress. 


The author also shows how great engineers 


like Boulton and Watt, John Smeaton and Henry Maudslay were concerned with 
the development of micrometers which led to the construction of machinery as 
we know it to-day. 


ASTRONOMICAL MICROMETERS 
STRONOMERS were very anxious to 
find a measuring instrument to fit to 

the telescope after its invention in Holland 
By accurately measuring the 


about 1608. 














diameters of the sun, moon and planets at 
various times they could arrive at conclusions 
about their movements. Sliding scales were 
tried with some success, including the one 
invented by Pierre Vernier and described in 
his treatise of 1631. Then William Gas- 
coigne of Yorkshire fitted an instrument 
(circa 1638) embodying an adjustable screw 
which showed greater promise (see Fig. 1). 

At that time the accuracy of the screw 
depended entirely upon manual skill, for 
most screws were made from forged metal 
and worked into shape with handfiles. 
Machines for cutting metal screws were 
yet to be invented, although Leonardo 
da Vinci, Jacques Besson and Agostini 
Ramelli had shown drawings of machinery 
for making wooden screws on lathes in 
the sixteenth century.! For a long time, 
also, wire wrapped round rods and 
soldered in position was employed for 
making screws. The accuracy of Gascoigne’s 
instrument, therefore, depended upon the 
manual skill of the screwmaker. It had a 
spindle with two threads cut on it: a fine 
one and a coarse one. The fine thread was 
employed for measuring and the coarse one, 
it is believed, was for keeping the parallel 
micrometer jaws centralised with the lenses 
of the telescope. A fixed dial at the end of 
the screw made it possible to measure small 
axial movements during one and more 
revolutions. In other words, a fine screw 
cut with accuracy and the dial graduated with 
care would have resulted in finer measure- 
ments than ever before being obtained. 
Thus it was possible for Gascoigne’s screw 
with 30 t.p.i.* and the dial with 100 divisions 
to record a movement of the screw of 
1/3000in. 





* Threads per inch. 


It is not known how successful Gascoigne’s 
micrometer was, but it was improved upon 
during the next thirty years or so to the 
degree shown in Fig. 2. This is from 
Hevelius’ book. He was born in Danzig 


Fig. 1—Gascoigne’s 
screw micrometer, 
\ 1639 


in 1611 and wrote a new large catalogue 
of 1564 stars, He said that makers up to 
that time (1673) had not been able to invent 
and put together suitable machinery for the 
elevation and levelling of a telescope. 


Fig. 2—From 


**Machina Coelestis,’’ 
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EIGHTEENTH CENTURY BEAM-COMPASSES 
WITH MICROMETERS 


Progress was slow, however, according to 
present-day standards, and it was not until 
well into the eighteenth century that notable 
changes occurred in the field of measuring, 
Until then machines were made with little 
accuracy, but clock-makers developed the 
procedure of making geometrical drawings 
and of marking-off parts of clocks, and they 
constructed small hand-operated screw-cut- 
ting lathes with a lead-screw but no change- 
gears? (circa 1743). 

It was felt in 1742 that for the better 
comparison of the results of experiments 
made both in England and France more 
accurate standards for measures of length— 
the yard and the metre—should be made to 
replace the old ones held by the authorities 
for all to see and to copy if desired. Asa 
result George Graham made a yard-measure 
of much greater accuracy than the old 
standard made for Queen Elizabeth I. He 
took the yard-length from the old measure 
and marked it on his new one with beam- 
compasses. Then he continuously bisected 
the yard in order to obtain inches and 
fractions of an inch. His beam-compasses 
were made by an instrument-maker and 
they could be lengthened by means of an 
attached screw having 40 t.p.i. At the end 
of the screw was a disc with twenty divisions, 
which meant that each division gave a read- 
ing of 1/800in. But Graham wrote that each 
of these divisions could be further subdivided 
by eye into tenths so that the movement of 
the movable point could be judged to about 
1/8000in. He found, however, that the hand 
and eye, aided by a magnifying glass, 
obtained consistent readings only with 
measurements of about 1/1600in. These 
remarkable compasses apparently are not 
preserved and it is necessary, therefore, to 
examine the micrometer arrangement on 
J. Bird’s 23in scale of about 1758 in order to 
see the excellence of the screw which made 
possible such accurate marking-off (see 
Fig. 3). 
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THE INVENTION OF THE DIVIDING-ENGINE 


The influence of the improved screw upon 
astronomical readings was very noticeable. 
Up till the beginning of the sixteenth century 
few astronomical observations could be 
depended upon for accuracy to within less 
than five to ten minutes of are ; by 1742 this 
was reduced to seven seconds or eight 
seconds, being an increase in accuracy of 
eighty or ninety times. 

At the middle of the eighteenth century 
the graduation or “dividing” of straight 
lines or circles into any number of parts was 
still carried out manually with beam- 
compasses by mathematical instrument- 
makers. The first dividing-engine was, 
however, invented by Jesse Ramsden of 
Yorkshire in 1766 and the graduation 
process thus became easier and cheaper. 

Fine measuring aroused so much interest 
that it was not surprising that Dr. W. Hunter 
stated before the Royal Society (1780) that 
he had invented a micrometer which read 
to 1/2,404,000in.4 ‘* The screw,” he said, 
“is of all the mechanical powers the most 
commonly employed in performing motions 
of great accuracy.”’ His instrument, shown 
in Fig. 4, had a screw B with both an external 
and internal thread. A male screw A 























2 POINTER 


Fig. 4—Hunter’s differential screw micrometer, 
1780, to measure to 1/2-4 millionths of an inch 
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Fig. 3—Bird’s 23in scale 
and vernier, ca 1758 


operated inside the internal screw which 
had one thread more per inch than the 
external screw. Thus, when the main screw 
A was rotated and the smaller one prevented 
from rotating by its arms F, a differential 
axial motion was transmitted to the smaller 
screw A. As Hunter suggested: If the 
female screw B had S50 t.p.i. and the male 
screw A 51 t.p.i., and if B were revolved one 
revolution it would move forward in the nut 
1/50in while the male screw would move 
backwards 1/5lin. The relative movement, 
which would be indicated by the point K, 
would be 1/50in — 1/5lin=1/2550in. He 
further suggested that if the circle at ECD, 
representing one revolution of B, be divided 
into eighty equal parts then one division 
would indicate 1/2550in by  1/80in= 
1/204,000in. And as if this were not enough 
for precise measurement he added that by 
employing a magnifying lens he could 
further subdivide each division by ten, 
giving a reading of 1/2,040,000in. The latter 
was an exaggeration. He intended his 
instrument to be employed for measuring 
the diameter of a nervous fibre in the medul- 
lary substance of the brain. 


PRECISE MEASURING SPREAD TO 
ENGINEERING 

The advances made in linear and angular 
measurement, as we know, led to consider- 
able advances in the exact sciences, and it 
was only to be expected, therefore, that they 
should have some effect on applied science. 
James Watt employed a micrometer-tele- 
scope combination while surveying in 1771. 
A workshop-micrometer believed to have 
belonged to him is shown in Fig. 5 (circa 





Fig. 5—James Watt’s micrometer, ca 1772 


1772). The ‘“*‘ U-shaped frame resembled 
the modern workshop-micrometer. Its screw 
(18 t.p.i.) acted like a pinion on a rack cut 
on a fixed bar on top of it. The dial fixed to 
the end of the screw had 100 divisions, thus 
reading to 1/1800in. Compared with Bird’s 
micrometer this instrument was crudely 
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made, but a recent test by the author showed 
that it was capable of measuring along its 
lin: range with an error varying between 
only —12/1000in and +2/1000in. The smaller 
dial apparently was for recording the 
number of revolutions made by the screw. 

When James Watt started building his 
Kinneil engine he was incapable of making a 
cylinder with accuracy (18in diameter by 
60in stroke). He spent much time on his 
engine only to find, when it was completed, 
that the cylinder bore had an error between 
plus and minus jin, which he thought of 
hammering-out as the cylinder was of tin.® 
John Smeaton said that neither the tools nor 
the workmen existed who could construct 
sc complex a machine with the necessary 
precision. Thus on the one hand we have 
Watt failing to attain his ideal, and on the 
other hand Smeaton indicating the dearth 
of skilled men and tools at that time when 
greater accuracy was realised to be of a 
prime necessity. Nevertheless, Watt’s partner 
Boulton wrote in 1776: ‘‘ Mr. Wilkinson 
has bored several cylinders (cast iron) for 
us almost without error.”” John Wilkinson 
owed this success to a new machine which 
he constructed soon after the filing of his 
patent for a gun-boring machine (1774).5 
Thus the tin cylinder on the Kinneil engine 
was replaced by a more accurate one of cast 
iron. 

This was a remarkable time. Mankind 
was on the verge of the Industrial Age ; the 
horologist .and the instrument-maker had 
well-developed crafts and now the tech- 
nologist entered the field, and with imagina- 
tion and perseverance started to create an 
entirely new world. Some improvements 
were necessary, however. Screw-stocks and 
dies for making screw-threads in metal were 
still somewhat crude in design and work- 
manship and unsuitable for making large 
threads. 


THE INVENTION OF THE SCREW- 
CUTTING LATHE 


The cutting-tool on the workshop lathe 
was moved by hand at that time. Most 
lathes were made almost entirely of wood, 
but Jacques de Vaucanson of France con- 
structed an all-metal lathe, with a moving 
head which travelled longitudinally and 
transversely by means of manually-operated 
screws, between 1770 and 1790. It is preserved 
in the Conservatoire National des Arts et 
Métiers, Paris. 

The talents of engineers which were given 
sway at that time reflected in the rapid 
advance of their trade. The accuracy of 
production had so far increased that in 
France efforts were made to introduce 
interchangeable parts for firearms. Work- 
shop precision-measuring tools were there- 
fore becoming a necessity. 

Then Francois Senot constructed a lathe 
for screw-cutting (1795). It had a lead- 
screw for accurately moving the cutting 
tool, and changeable wheels for varying the 
type of thread it cut. It formed a basis for 
engineering accuracy. 


BARTON’S ATOMETER 


While he was Deputy Controller of the 
Royal Mint in London, Sir John Barton 
designed a micrometer (1806). It was called 
Barton’s ‘‘ Atometer,’’ and can be seen in 
Fig. 6. The brass spindle (lin diameter) had 
two right-hand threads at A and B: one 
90 t.p.i. and the other 100 t.p.i. Each of 
these screws operated a cup-shaped anvil 
C and D. When the wooden drum E was 
turned one revolution according to the 
calibrated portion, one anvil moved relative 
to the other a distance of 1/90in—1/100in= 
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1/900in. Since there were 100 equal divisions 
on the periphery of the drum, each division 
indicated a measurement of 1/90,000in. 

In a letter which Barton addressed to 
Matthew Boulton in 1806 he stated : *‘ When 
I had perfected the apparatus to my lathe 





Fig. 6—Sir John Barton’s ‘* Atometer,’’ 1806 


for screw-cutting, | proposed to myself the 
pleasure of presenting to you a set of decimal 
screws, but you having mentioned the use 
to which you meant to apply the screw, 
induced me to direct my attention to the 
construction of an instrument for the purpose 
of measuring a right line into very small 
known parts, that is parts of an inch, or any 
given standard measure. I have constructed 
such an instrument....’ He said also: 
‘* Banknotes in thickness average about 
three turns of the screw or about 0-003in, 
and a bit of silver leaf which I have but 
roughly measured to-day seems to be about 
0-00008in. Gold leaf I expect to find the 
thinnest of anything . Even the 
1/200,000th part of an inch is found to be 
a very sensible division.” 

It is not known how surprised Boulton 
was when he received the letter. The author 
wonders whether he noticed that although 
Barton had intended the instrument to read 
to 1/100,000in it actually read to 1/90,000in ; 
a curious error for so learned a man. The 
instrument is now in the Science Museum, 
London. 


MAUDSLAY’S MICROMETER 


The skill of Henry Maudslay as a crafts- 
man has been much admired. His lathe, 
which he constructed about 1800, was of 
advanced design and was capable of cutting 
screws of the highest accuracy. He made 


assist in obtaining greater precision (Fig. 7). 

The gunmetal bed A was fitted with two 
saddles B and C with end-measuring faces. 
The bed had a graduated scale which was 
viewed through the slot on each saddle. One 
saddle was moved by a screw D with a 
measuring drum at its end. The screw had 
100 t.p.i. and the drum had 100 divisions ; 
thus each division read to 1/10,000in. The 
micrometer had a measuring range up to 
6in. A recent test made by the author 
revealed that throughout its range it measured 
with a mean error of 8/10,000in, which 
speaks volumes for Maudslay’s accuracy in 
workmanship. 

From then onwards the rate of technical 
development was rapid. New tools, machines 
and methods were regularly introduced as 
one improvement led to another. The 
increase in the number of skilled workmen 
and their interest in the new techniques 
brought about great social changes. The 
railways being a result of these applications 
spread far and wide and replaced primitive 
horse-transport. 


THE PROTOTYPE WORKSHOP- 
MICROMETER 

The next step was the 
workshop-micrometer as_ it 

everywhere to-day. 


pocket-size 
is employed 
It was patented by 
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Fig. 8—L. Palmer’s micrometer, 1848 


Laurent Palmer in France in 1848 under the 
title : ‘‘ Un calibre a vis et a vernier circu- 
laire.”’ In the patent it was stated: “In 
commerce it is extremely necessary rigour- 








Fig. 7—Maudslay micrometer, 1805 


astronomical dividing-scales with divisions 
so fine and small that they could only be 
made visible by means of a microscope.® 
He improved the existing taps and dies and 
pressed for the systemisation of thread sizes 
in England. He made a micrometer to 


ously to determine the thickness of metal 
sheets in order to know their number. The 
instruments employed for this purpose 
hitherto are absolutely incorrect. The prin- 
ciple idea of my invention consists in employ- 
ing the screw on tools known under the 
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generic term ‘ calibre.’”’ One of the instru- 
ments patented by Palmer is shown in 
Fig. 8. 

Although Palmer introduced his instru- 
ments because he felt they were much needed, 
they were slow to become known. It 
remained for Messrs. J. R. Brown and 
L. Sharpe of U.S.A. to bring them to general 
notice. They saw one exhibited at the Paris 
Exhibition in 1867, and being an easily read 
practical instrument they had no hesitation 
in taking it with them to the States.6 A 
short time previously a large order for brass 
sheets had been returned by one firm to 
another because the thickness was wrong. 
The error was due apparently to the existence 
in America of different gauges for metal, 
which caused great confusion. Brown and 
Sharpe manufactured the micrometer with 
one or two minor improvements. 

It is remarkable that although at first the 
micrometer was utilised as an astronomical 
accessory for one purpose only, it became 
indispensable for a variety of operations in 
the modern world when measurement has to 
be so exact. Indeed, very few workshops 
are found without it in present-day industry. 
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Conference on Non - Destructive 
Testing in Electrical Engineering, 
November, 1961 


THE Measurement and Control Section of 
The Institution of Electrical Engineers, in 
association with the British National Committee 
on Non-Destructive Testing, is making arrange- 
ments for a conference on non-destructive test- 
ing in electrical engineering to be held at the 
Institution in London from November 8 to 10, 
1961. The theme of the conference will be ‘* How 
best may the electrical engineer test the quality 
and endurance of his materials and structures ?” 

The conference will concentrate its attention 
on papers which deal with electrical methods of 
testing ; papers on the better-known methods 
of non-destructive examination, as used for the 
detection of defects in the materials and structures 
of civil and mechanical engineering, will in 
general be excluded. 

The organising committee of the conference 
will be pleased to consider papers on the follow- 
ing and allied subjects : 1. Testing of materials— 
plastics, rubbers, laminates, glasses, ceramics, 
enamels, anodic coatings, papers, plastic foils, 
insulating liquids, metallic foils and magnetic 
materials. 2. Detection of impurities and 
inclusions in insulation. 3. Proof and main- 
tenance tests on insulation, including measure- 
ment of discharge inception stress ; measure- 
ment of loss angle and conduction ; and over- 
voltage tests. 4. Detection of defects in insul- 
ators and bushings. 5. Electrical and mechan- 
ical tests on cables, cable sheaths and cable 
accessories. 6. Detection of concealed internal 
features, such as cable cores and potted com- 
ponents. 7. Testing of interfacial contacts and 
joints (electrical and mechanical). 8. Detection 
and damping of vibration. 9. Testing of thin 
insulating coatings on metals. 10. Detection 
and measurement of leaks in electrical equip- 
ment (gases, liquids and micro-organisms). 

Full details regarding the procedure for the 
preparation of papers are available on appli- 
cation to the Secretary, The Institution of 
Electrical Engineers, Savoy Place, W.C.2. 





Sa wee ee Ss ae Cl” 


\- 


f 


THE 





ENGINEER | July 29, 1960 


Cargo Ship G.T.V. “ Rembrandt ” 


The open shelter deck cargo ship “ 


Rembrandt,” 


which has an approximate 


deadweight of 12,900 tons, has been built and engined by Smith’s Dock Company, 

Ltd., for the Bolton Steam Shipping Company, Ltd. A loaded service speed of 

13 knots is maintained by propulsion machinery of 4000 s.h.p., consisting of five 

free-piston gasifiers and a non-reversing turbine driving a controllable pitch 
propeller through double-reduction gearing. 





G.T.V. ‘* Rembrandt ”? of 12,940 tons deadweight on trial 


AST year Smith’s Dock Company, Ltd., 

installed free-piston gas turbine mach- 
inery in the cargo ship. “* Goodwood ”’ in 
place of the existing steam machinery and 
an account of the conversion was given in 
our issue of April 10, 1959. This was 
followed by a report of the first eight months 
of operation of the installation which 
appeared in our columns in February 12 
this year. The success achieved with the 
first set of this design of propulsion machinery 
has been followed by the construction of an 
installation of double the power and _ it 
forms the main propulsion unit for the open 
Shelter deck cargo ship ‘* Rembrandt,” 
which can be seen in our illustration. This 
ship has been completed recently by the 
company to the order of the Bolton Steam 
Shipping Company, Ltd., and the ship, 
which has the machinery arranged aft, has 
the following particulars : 


Length overall ... : 491ft 9fin 
Length between perpendiculs ars 460ft Oin 
Breadth moulded 63ft Oin 
Depth moulded to upper deck . 4ift 9in 
Draught > 7 27ft 8in 
Deadweight ... 12,940 tons 
Service speed 13 knots 


Cargo is carried in five holds served by 
six 5-ton and four 10-ton derricks rigged 
from three Bipod masts and operated by 
electric winches. MacGregor steel hatch 
covers are fitted at the weather deck. Two 
radial davits are mounted on the boat deck 
aft for handling stores, and also on the boat 
deck is a dinghy, a glass- -fibre lifeboat of 
fifty-four persons capacity and a glass-fibre 
motor lifeboat of fifty-one persons capacity, 
both boats being carried in Schat davits. 

Propulsion is by five free-piston gasifiers, 
one of which is a standby unit, which supply 
gas to a single-stage non-reversing turbine 
driving a controllable pitch propeller through 
a set of double-reduction locked train gear- 
ing. Using four gasifiers the machinery has 
a continuous maximum output of 4000 s.h.p. 
at 110 propeller r.p.m. and a maximum of 
4400 s.h.p. for one hour. The weights of the 


main machinery components are as follows : 


Tons 
Five GS.-34 gasifiers with recirculation.. 41- 
One gas turbine lagged and cleaded 6-0 
One double-reduction gearbox and thrust block.. 30-15 


One set of gaspiping and lagging ..._ . sa: ae 

One control console.. - ek 7400 1-15 

One set of blow-off piping ‘and lagging... at > wee 1-3 
Weight of main machinery... ... ... ... ... 83> 


The total weight of machinery including 
auxiliaries, stern gear, piping, tanks, spares 
and stores amounts to 420 tons. It is con- 
sidered that the design of the machinery has 
made possible a compact engine-room to 
give a high power-weight ratio and a high 
power-bulk ratio. In addition to the direct 
saving in weight effected by the adoption of 
this design there is a saving in the length of 
pipe runs, a saving in steel for seatings and 
other savings which represent an addition 
to the deadweight of about 200 tons. The 
general arrangement of the machinery is 
shown in our drawing giving a longitudinal 
elevation of the engine-room. The short 
length of the machinery spaces has also 


Battery of five ‘*‘ G.S-34”’ 

free-piston gasifiers on flat 

at forward end of machin- 
ery spaces 
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meant an increase in the cubic capacity. 
Other advantages claimed for this form of 
propulsion are that maintenance is easier 
since the units are comparatively small and 
of light weight and so are easily handled, 
while losses due to total stoppage of the 
diesel machinery are eliminated since the 
ship can continue under way even should 
three of the four working gasifiers be out of 
action. The mounting of five gasifiers, 
illustrated herewith, provides for one to be 
overhauled and thus assures that the overall 
reliability will be high as will be the per- 
centage availability of the machinery. The 
arrangement of the installation provides for 
any four working units to run in phase and 
SO minimise intake and gas main pulsations 
and reduce the overall noise level. 


Modifications based on research and sea 
experience gained from the ‘“ Goodwood ” 
conversion installation have been embodied 
in the GS.-34 gasifiers which Smith’s Dock 
Company, Ltd., has built under licence from 
Alan Munty and Co., Ltd. Each machine 
has been fitted with recirculation valves 
which enable them to match the turbine 
swallowing capacity over the pressure range 
and so avoiding blowing off gas when idling, 
and at the same time maintaining a low fuel 
consumption. With this device and under 
these conditions each gasifier develops 20 h.p., 
and it is possible to manoeuvre in restricted 
waterways. The gasifiers draw air direct 
from the engine-room through intakes of 
Smith Dock design, which ensure positive 
pressure in the inlet casings when the suction 
valves close. Furthermore, the gasifiers 
have been fitted with different combinations 
of liners and piston rings and these include : 
standard cast-iron rings and liners; S.G. 
iron piston rings with special cast-iron liners ; 
cast-iron rings with a chrome-plated liner ; 
and chrome-plated S.G. iron rings and a 
special cast-iron liner. These combinations 
have been the subject of test bed experiments 
and it is hoped that the results will be 
confirmed by those attained in service at 
sea. Other refinements embodied in the 
gasifiers are a new design of stabiliser for 
rapid load changing, and solid forged 
manoeuvring pistons. At maximum con- 
tinuous rating the designed gas delivery from 
the gasifiers is at 44 lb per square inch gauge 
and 869 deg. Fah. to produce 1230 gas horse- 
power per gasifier, the mean ambient tem- 
perature being 86 deg. Fah. Each gasifier 
discharges through an elbow pipe, fitted with 
gimballed expansion bellows, to a transverse 
manifold and the gas is conveyed to the 
turbine by two elbow pipes similarly fitted. 
The piping is made of chrome molybdenum 
steel while the bellows are of stainless steel. 
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1—Smith-Pescara free-piston gasifiers. 
2—Gas turbine. 
3—Reduction gearbox. 
4—Main diesel generators. 
5—Auxiliary diesel generators. 
6—Lubricating oil pumps. 
7—Piston cooling oil pumps. 
8—Diesel generator salt water circulating pump. 


TURBINE AND GEARING 


The six-stage, uni-directional reaction tur- 
bine built by The British Thomson-Houston 
Company, Ltd. at Rugby (now Associated 
Electrical Industries, Ltd.) has the following 
design performance : 














| One hour | Maximum 
Rating | Overload | Continuous 
Number of gasifiers ... 4 4 3 
Delivery pressure, Ib ted square inch| 
gauge.. af 46°79 43-1 | 26-4 
Delivery temperature, “deg. ‘Cent. 482 462 365 
Total mass flow, Ib per second... ... 34:7 33-1 | 24-3 
Output at turbine coupling. | h. P Ape 4600 4110 | 2000 
Turbine speed, r.p.m.. ; a 7050 6800 | 5350 





It will be noted from the above table that 
a pressure drop of | lb per square inch has 
been allowed in the gas piping and that 
efficiency of the gearing must be 97-5 per 
cent. The turbine inlet, outlet and exhaust 
casings are permanently bolted together so 
that dismantling is confined to horizontal 
joints. The inlet casing which is of carbon- 
molybdenum steel, consists of an inlet scroll, 
to which are welded two 14in diameter inlet 
branches, and a cylinder which carries the 
stainless iron stator blades and forms the 
outer part of the diffuser. Cast steel is used 
for the outlet casing which forms the inner 
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9—Bilge pump. 
10—General service pumps. 
11—Oil fuel transfer pumps. 
12—Piston oil cooler. 
13—Drain cooler. 

14—Main air receivers. 
15—Heavy oil fuel purifier. 
16—Heavy oil purifier heater. 


Elevation on centre line of ship looking to port 


part of the exhaust diffuser which ends with 
radial vanes welded between the casing and 
a steel ring bolted to the outer part of the 
diffuser. A fabricated pedestal supports the 
forward end of the casing while the after 
end is taken by the gearbox casing. The 
drum pattern rotor was machined from a 
3 per cent chrome-molybdenum V.W. forging 
and the rotor blades, machined from stain- 
less iron forgings, are inserted in circumfer- 
ential grooves. A Michell thrust bearing 





17—Oily bilge separator. 

18—Lubricating oil piston cooling oil storage tank. 
19—Cylinder oil storage tank. 

20—Piston cooling oil suction tank. 

21—Oil residue tank. 

22—Control console. 

23—Main switchboard. 

24—Oil-fired boiler. 


having thrust and surge pads is located in 
the gearbox and the bearing housing carries 
an inlet bearing which supports the rotor, of 
which the other support is an outlet bearing 
in the forward pedestal. The turbine rotor 
thrust collar is nitrided and ground and in 
the event of failure of the main thrust bearing 
there is an emergency thrust bearing. 

In the locked train double-reduction gear- 
ing, which has a fabricated steel casing, and 
was manufactured by the British Thomson- 
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Houston Company, Ltd., the turbine is 
directly coupled to the quill drive of the 
high-speed single-helical pinion which meshes 
with two single-helical wheels to make a 
first reduction from 6800 to 951 r.p.m. and 
divide the turbine torque in half. The two 
pinions of the second reduction, 951 to 110 
r.p.m., drive one large double-helical wheel 
shrunk on to the output shaft. The turbine 
thrust is opposed by the thrust of the single- 
helical pinion, while double-disc thrust 
bearings take the thrust of the single-helical 
wheels and a similar pattern bearing absorbs 
the propeller thrust. The high-grade nickel 
chrome steel pinions are heat-treated and 
forged integral with the shafts. 

Stone Marine Engineering Company, Ltd., 
manufactured the four-bladed Stone-Kam- 
ewa controllable pitch propeller, which has a 
diameter of 16ft lin and is understood to be 
the largest produced in this country. The 
propeller, which was described in THE 
ENGINEER of December 11, 1959, is provided 
with a pitch trimming device which adjusts 
the pitch to suit varying conditions of load- 
ing and weather and the condition of the 
hull. Two Mirrlees pumps power the 
system and it is possible to reverse the 
propeller from full ahead to full astern in 
fourteen seconds. 

Our illustration shows the control console 





Machinery control console 


which is centrally located in the engine- 
room and carries the main single handwheel 
controller. In the control system, of which 
we include a ‘diagrammatic arrangement, 
the oil pressure regulating valve governs the 
oil pressure applied to the gasifier fuel racks 
and recirculation valves, the oil being sup- 
plied at 275 1b per square inch by the pro- 
peller oil pumps and bled at 72 lb per square 
inch to the gasifier system. The air pressure 
regulating valve forms part of the telemotor 
system controlling the propeller pitch control 
servo motor. A turn to right or left of the 
control wheel applies full ahead or astern 
Pitch without affecting gasifier output, but 
two additional turns serve to increase the 
output from idling to a maximum. Another 
control ensures that power cannot be applied 
when reversing until the pitch change is 
complete. There are overstroke trips for the 
gasifiers, a low oil pressure trip and also an 
Overspeed governor for the turbine. Opera- 


tion of any one of these will stop the machin- 
ery by cutting off the oil supply to the gasifiers 
causing them to stop in one full stroke. 
Electrical power is provided by two 
200kW diesel-driven main generators and by 
two 75kW diesel-driven auxiliary generators. 
For treating diesel oil fuel, heavy oil fuel and 
lubricating oil there are a number of Alfa 
Laval purifiers of varying capacities. Ham- 
worthy Engineering, Ltd., has supplied the 
ship’s pumps, including a 65/113 tons per 
hour bilge pump, two 40/50 tons per hour 
ballast pumps, one 27/36 tons per hour 
general service pumps ; one 36 tons per 
hour diesel generator salt-water circulating 
pump ; two 180 tons per hour salt-water 
circulating pump ;_ two 140 tons per hour 
jacket water pumps ; two 65 tons per hour 
piston cooling oil pumps and two 24 tons 
per hour lubricating oil pumps. There are 
two 25 tons per hour Dawson and Downie 
oil fuel transfer pumps and several Serck 
coolers. Woods of Colchester, Ltd., pro- 
vided two 38in diameter, 20,000 cubic feet 
per minute fans to ventilate the gasifier 
room and two 24in diameter 10,000 cubic 
feet per minute fans to serve the engine- 
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room while to supply auxiliary steam at 
100 lb per square inch there is an oil-fired 
Cochran boiler having 500 square feet of 
heating surface. There are two main air 
receivers, each of 60 cubic feet capacity 
supplied by two Hamworthy compressors, 
each rated to deliver 53 cubic feet of air at 
600 Ib per square inch. 

On the test bed a gasifier fuel consumption 
of 0-326lb per gas horsepower hour was 
attained, and the designed main machinery 
consumption of 0-40 lb per shaft horsepower 
hour is expected based upon estimated per- 
formance of turbine and gearing. On 
preliminary trials in ballast condition a speed 
of 14-58 knots was obtained and consump- 
tion of 0:-428lb per shaft horsepower 
obtained at 3870 s.h.p. This figure has yet 
to be verified and is expected to be improved 
upon after the gas ducting has been modified 
to reduce pressure losses and adjustments 
made to obtain more precise matching of the 
gasifiers and the turbine. A short test has 
been carried out using fuel of 1000 seconds 
viscosity and the heavy fuel installation is 
designed to handle fuels up to 3500 seconds 
Redwood. 


Stress Relieving Large Welded 
Bridge Girders 


Last week we published an account of the progress made in constructing the 
Runcorn-Widnes bridge, which is a steel arched bridge with a main span of 


1082/1. 


It may be recalled that most of the site joints of the bridge steelwork are 
riveted, but shop welding was needed before delivery of the steel to the site. 


We 


have since received details of one aspect of this work, namely the method of stress 
relieving an important welded joint in certain of the girders. 


OUR steel girders for the new Runcorn- 

Widnes road bridge have been fabricated 
at the Chepstow works of the Fairfield 
Shipbuilding and Engineering Company, Ltd. 
Each completed girder was approximately 
80ft long by 6ft high and weighed in the region 
of 14 tons : they were welded, with in thick 
webs and |4in thick flanges, and stiffened at 
regular intervals with 8in by 34in by 3in 
angles. For convenience of manufacture each 
girder was fabricated in two separate 40ft 
lengths which were then joined by welding 
to produce the complete 80ft girder. 

Strict specifications were laid down re- 
garding the stress relief procedure for the 
weld joining the halves of the girders, as 
follows: (1) heat to 650 deg. Cent. at a speed 
not exceeding 150 deg. Cent. per hour, (2) 
soak for a period equal to one hour per inch 
of the thickest part of the heated area, (3) 
cool to 350 deg. Cent. at a rate not exceeding 
100 deg. Cent. per hour and, finally, (4) 
allow to cool naturally to room temperature. 

No conventional furnaces capable of 
accommodating such large girders were 
available at the Chepstow works. Electro- 
thermal Engineering, Ltd., was therefore 
invited to undertake the stress relieving 
operation, using its “flexible furnaces,” 
which are, in effect, mats composed of 
ceramic beads threaded on “hairpins” of 
nickel alloy resistance wire ; the latter are 
linked together to provide a series of electrical 
circuits capable of giving a maximum mat 
surface temperature of 1000 deg. Cent. 
Each circuit has flexible leads, and by bringing 
in or cutting out circuits. it is possible to 
control the mat temperature to close limits. 
The mats are very flexible, and in one 
direction can be bent to a minimum radius 
of lin ; thus they may be wrapped around 


the edges of plate, &c. without difficulty. 

Heat Input.—The flexible furnaces were 
capable of producing a maximum tempera- 
ture of 1000 deg. Cent. and could dissipate 
50W per square inch, but had to be con- 
siderably underrun in order to keep to the 
specifications. In fact, the density employed 


was well under 25W per square inch. 
Power Supply.—Power for heating was 





The ‘* flexible furnace ’’ mats in position on the upper 
face of the girder, prior to placing the lagging on this 
face 
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supplied by two standard 300A Quasi-Arc, 
and two English Electric 350A, welding 
transformers ; these are continuous rating 
current figures. By means of a standard 
earth clamp the end of each transformer lead 
was connected to a copper busbar, to which 
were attached leads from several mats. As 
the attachment was made by nuts and bolts 
it was an easy matter to disconnect or 
connect leads in order to lower or increase 
the temperature in any particular area as the 
need arose. 

Thermal Insulation.—4in thick slabs of 
thermal insulation material was employed for 
lagging. Two types were used, the prime 
lagging (adjacent to the metal surface) being 
capable of efficient results at temperatures up 
to approximately 800 deg. Cent.; the outer or 
secondary lagging. had an upper limiting 
temperature of about 500 deg. to 600 deg. 
Cent. 

It was decided that a minimum distance of 
3ft on each side of the weld should be lagged, 
and prime lagging was applied to the under- 
side of the girder and to the inside of the 
flanges (on top of the mats and thermo- 
couples), and secondary lagging then added. 
This was done with the girder in the vertical 
position, the lagging being held in position 
by boards and wire rope. The girder was then 
turned through 90 deg., and the upper surface 
lagged in a similar manner, the total thickness 
of lagging being in the region of 16in. 
Because of the efficiency of the crane drivers, 
it was possible to modify this procedure 
slightly for the third and fourth girders by 
lowering them directly on to the base lagging 
which remained on the shop floor when the 
first two girders were lifted after completion 
of stress relieving. 

Temperature Recording.—The flexible fur- 
naces were positioned, under the prime 





A stage in lagging one of the webs. Note the 

busbars to which the leads from the mats are attached 

and, at the rear, a thermocouple to check the tempera- 
ture inside the lagging 


lagging, in the manner shown in the first 
illustration, and at_ strategic positions 
under the mats thermocouples were con- 
nected to type-800 ether temperature recor- 
ders. The thermocouples were calibrated by 
immersion in boiling water and the recorders 
checked to ensure that each gave a reading 
of exactly 100 deg. Cent. This was considered 
a sufficiently good check that they were all 
accurately matched. It was, of course, also 
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Stress relieving in progress: on the right are the two recorders to which were attached a total of twelve 
thermocouples 


essential to ensure that all the leads were 
exactly the same length, in this case 1 5ft. 

It should be noted that the thermo- 
couples not only recorded the temperatures 
in the areas concerned, but were also used to 
monitor the mats, or sections of mats, and 
ascertain whether the temperature in any 
particular area under treatment should be 
increased or decreased. 

In all seventeen thermocouples were 
positioned at various points around each 
girder, some in contact with the metal 
surface and others buried in the lagging. 

Temperature Control.—Control of the heat 
input in order to comply with the specification 
cycle was achieved by varying the current 
output of each transformer, and at the 
switch-on stage the tappings were the lowest 
possible obtainable. The voltage and 
current readings were made in the con- 
ventional manner, using voltmeters and tong 
testers ; bearing in mind that welding sets by 
different manufacturers and of varying age 
have different drooping characteristics, all 
measurements were taken at the terminals of 
the flexible furnaces. ; 

Any tendency for one area to heat more 
rapidly than another was corrected without 
difficulty merely by cutting out of circuit 
the appropriate mats or sections of mats, and 
thus it was comparatively easy to ensure 
uniform heating over the entire weld area. 

The general rise in temperature during 
heating was maintained closely to specifica- 
tion requirements by stepping-up the output 
of the power sources to suit the readings 
shown on the recorders, at the same time 
adjusting any local difference in the manner 
just described. When the temperature in all 
areas reached approximately 575 deg. Cent., 
i.e. about 75 deg. below soaking temperature, 
the voltage and output current of the sets 
were reduced in order to avoid any chance 
of over-shooting the maximum temperature. 
It was found that interpretation of the 
curves shown on the recorders enabled the 
operators to predetermine very accurately the 
change of settings required. 

Soaking was achieved comparatively easily, 
and the subsequent cooling-down stage 
amounted to little more than intelligent 
interpretation of the recordings. During the 


stage of cooling from 650 deg. to 350 deg. 
Cent. the furnaces were switched on and off 
as necessary to maintain a steady rate of 
cooling in each area; this uniformity of 
cooling was made possible by the fact that 
each heater could be independently controlled. 
When the temperature had fallen to 350 deg. 
Cent. all heaters were switched off and the 
entire assembly allowed to cool naturally, 
without disturbing the lagging. 

After the cycle had been in operation for 
some time, heat rising from the lower portion 
of the vertical flanges increased the rate of 
heating of the upper portion. For this reason 
it was essential to be able to control the 
heating of these upper surfaces by putting 
the appropriate mats out of circuit until the 
temperature was uniform throughout the 
entire flange. This was done simply by splitting 
the busbars for the flange heater into halves 
connected by an earth clamp, as mentioned 
earlier. 

Control of temperature was undoubtedly 
influenced by the careful attention paid to the 
lagging. Heat losses were minimised, and, 
temperature gradients through the girders 
were comparatively small, and a good deal 
of the success of the heat-treatment of these 
girders was attributed to the care given to 
the thermal insulation. 

At the commencement of the cycle the 
rate of temperature increase was slower than 
that called for by the specification. The 
slowness of heat input resulting from passing 
only a very small current through the mats 
provided a fair amount of time for the 
thermal inertia of the flexible furnace, the 
lagging and girder to be overcome, and 
reduced to an absolute minimum the possibi- 
lity of major temperature gradients from one 
face of the girder to another, or from one 
side of the flanges to the other. After running 
the heaters up to about 200 deg. Cent., the 
rate of temperature rise became rather more 
rapid, but still within specification limits. Up 
to 650 deg. Cent., by and large, all the 
curves were well within the specified 150 deg. 
Cent. per hour, deviations not exceeding 
+50 deg. Cent. : 

The principal firms concerned in the desig 
and construction of the Runcorn-Widnes 
bridge were named in our article last week. 
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Mechanised Assembly of Television 
Receivers 


A two-to-one increase in output potential of G.E.C. television receivers has been 
achieved by mechanised processes of assembly taking advantage of the extent to 
which circuitry is now embodied in small and light printed panel units. 


RODUCTION of television receivers at 

the Coventry factory of The General 
Electric Company, Ltd., is at the rate of 
5000 a week. The figure reflects the successful 
application of a mechanisation policy which 
balances what is technically possible with 
what is economic and in the interests of the 
customer. During an inspection of the 
plant on July 19 visitors were reminded of 
the importance of preserving adaptability in 
order that improved circuitry and components 
can be embodied readily in the receivers by 
simple modifications. It is claimed that the 


ready-loaded in tubular magazines. Hand 
assembly is used only for certain larger 
components such as transformers. 

It is stated that one of the biggest 
contributors to time-saving in production has 
been the mechanical soldering machine. A 
chain conveyor picks up each board presented 
to it and moves it through the fluxing and 
soldering stages. Flux is automatically 
sprayed on the copper surface, followed by 
infra-red heating and drying. The panel is 
then allowed to float on a solder bath for a 
few seconds, after which it is shaken to 





Fig. 1—Machines for mechanical assembly of i.f. and timebase circuit components on printed circuit panels 


assembly processes at Coventry are the most 
highly mechanised in the world, and the 
interest they have created is made evident by 
special visits from representatives of United 
States manufacturers to see the plant in 
operation. 

Two printed circuit boards carry respec- 
tively the timebase and i.f. circuits of the 
receiver, and the automatic insertion of 
components in these boards is the first stage 
of the mechanised procedures. The two 
insertion machines for the i.f. and timebase 
components are seen in Fig. 1, and Fig. 2 
Shows an insertion head with the lower part 
of one of the magazines into which the parts 
are loaded, about 250 at a time. Twelve 
components are held in stock in the head 
at all times, and since a board halts at each 
Station for twenty-five seconds the operator 
has three minutes in which to replace a 
Magazine when necessary. From one to 
four components are inserted at a time by 
Shearing the wires to the correct length, 
threading them through the holes in the 
board, and bending the ends over on to the 
copper surface. Valve holders are supplied 


dislodge any surplus. There is then a 
careful inspection of the soldering, valves 
are fitted, and the panels pass to the testing 
machines. 

Boards are seen passing through the 
various stations of a testing machine in 
Fig. 3. The machine warms up the valves 
prior to testing to allow the performance to 
stabilise and automatically positions panels 
at various stations. Boards are inserted into 
a series of identical trollies and connections 
at each station are made by spring-loaded 
plungers and plugs and sockets. The trollies 
are indexed into the test positions by air 
cylinders and automatic lifts are arranged 
at each end of the machine so that the 
trollies circulate. Meters, cathode-ray tubes 
and frequency indicators are at eye level 
behind the trollies with the operator controls 
near at hand, so that no reaching across the 
test panel is required. 

A card is attached to each trolley, and 
passes through a punching head at each 
station. If there is a fault, a push button 
is operated to punch a hole in the card. At 
the end of the testing machine clear cards 
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Fig. 2—Delivery head of mechanical assembly machine 
showing magazine of components 


. 


show “ good” panels while panels requiring 
attention have cards showing the exact 
location of the fault. 

The main production lines begin with the 
metal chassis framework and finish with the 
receiver in its carton. Assembly operations 
are carried out on long indexing tracks 
which position the chassis in front of each 
operator in turn. Accurate location of the 
cathode-ray tubes is essential for the chassis 
to fit correctly into the cabinet; a jig 
worked by compressed air is used to ensure 
this. Manufactured items including printed 
circuit boards, turrets, deflector coils and 
cable forms are fed to the appropriate 
positions on colour-coded trays by several 
overhead conveyors. Tubes are enclosed in 
colour-coded protective coverings and loaded 
direct from the reception point at ground 
level on to a conveyor which carries them 
up through the building to the assembly floor, 
where they circulate continuously past the 
operators. After the inspection and testing 





Fig. 3—Automatic testing machine for assembled 
printed circuit panels 
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stages the chassis are fitted into cabinets 
which are supplied complete with protective 
glass from another overhead conveyor. 
Automatic lifts take sets which need recti- 
fication to a parallel line, whence they are 
returned to the first available space in the 
main flow. 

Final test and clearance are followed by 
packaging, the cartons being prepared on an 
overhead gantry, dropped over the receiver, 
and inverted for sealing. A stapling machine 
adjusts automatically to fit various carton 
sizes for different models and staples the 
package top and bottom in one operation. 
An automatic lift is being installed to convey 
television sets and radio receivers from the 
assembly floors to ground level for van 
loading. 

All indexing operations requiring timing 
and co-ordination are controlled from a 
central console with master electronic timing 
circuits and individual process timers. The 
master circuits provide for starting up and 
shutting down the plant at various periods 
during the day and at week-ends. 

The printed circuits are produced at the 
factory from copper-clad plastic (phenolic) 
board by a photographic etching process. 
At the outset they are guillotined to size and 
pierced with two holes which serve to locate 
them accurately throughout the later assembly 
processes. Printing takes place in machines 
holding four negatives at a time. All nega- 
tives are examined daily and replaced if 
necessary. A bauxite vapour blast is now 
being used for closing the pores of the 
metal and preventing oxidation. Boards are 
varnished selectively in preparation for dip 
soldering, so that solder will adhere only 
where required, and are printed on the 
reverse side with component circuit refer- 
ences by the silk screen process as an aid to 
servicing. 

The printed circuit process is already being 
used at Coventry for the production of 
certain radio receiver coils and is to be 
introduced shortly for the coils in the turret 
tuners of television receivers. The coil 





Fig. 4—Picture and pulse signal generating equipment 
for receiver tests 


turns are etched in one plane on the board 
and tuning is effected by varying the gap 
between the coil surface and an adjustable 
core mounted above it. 

For testing receiver performance duplicate 
sets of picture and pulse signal generating 
equipment are installed (Fig. 4). Receivers are 
also selected at random for life tests in which 
they are subjected to the equivalent of four 
years’ use in twelve months—6600 hours’ 
working and 2200 on-off switchings. Others 
operate for 540 hours in a month. A 
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mechanical test seen in progress during the 
visit was subjecting a cartoned receiver to 
low-frequency, high-amplitude vibration with 
a frequency of 3 c/s and an amplitude of 
Zin. Line timebase coils were shown under- 
going tests for continuity, impedance and 
corona discharge under e.h.t. Test appa- 
ratus designed and built in the works is an 
essential element in the comprehensive system 
of checking and quality control which has 
been evolved as a complement to the speeding 
up of production by mechanical devices. 


Electronics in Medicine 


HE Third International Electronics Confer- 

ence, organised by the Electronics and 
Communications Section of the Institution of 
Electrical Engineers in association with the 
International Federation for Medical Electronics, 
was held at Olympia, London, from July 21 
to 27. It was opened on July 21 by Sir Willis 
Jackson, President of the Institution. At the 
first general session on the following day, Dr. 
D. K. Zworykin gave a general outline of 
promising developments in a lecture on “ Pros- 
pects in Medical Electronics.” Perhaps the 
most evident trend in electronics, he said, was 
towards miniaturisation both in dimensions and 
power requirements. The biggest step in this 
direction without question had been the develop- 
ment of solid-state devices exemplified by the 
transistor. Further fruits of this development 
were the crystal diode, the thermistor, the crystal 
photoelement, the miniature magnetic core and 
the transfluxor, and, more recently, the tunnel 
diode. 

For medicine this meant, first that one could 
foresee the introduction into the various organs 
of electronic probes so small that they did not 
interfere materially with the functioning of the 
organ in question and yet could transmit signifi- 
cant information regarding its operation. Illus- 
trations from current practice were the intro- 
duction of pressure transducers and other 
measurement instruments into the heart through 
a catheter introduced through a vein, and the 
various pills or endoradiosondes which had 
been constructed for examining the gastro- 
intestinal tract. In the second instance, pressure, 
temperature and acidity all seemed to be capable 
of measurement without too great difficulty. 
The use of circuits deriving their energy by 
induction from external sources should remove 
the time limit for their activity, which, in radio 
pills in present use was set at seventy-two hours 
by the energy stored in the battery. Another 
development which might be anticipated was 
the insertion of active electronic elements to 
replace or supplement the action of organs 
which had become defective—the use of surgic- 
ally inserted heart stimulators for patients whose 
heart action required continuous or repeated 
stimulation was an example of this. While, at 
the present time, the stimulator was coupled 
electromagnetically to a pulse generator stationed 
in the hospital, miniaturisation of the equipment 
should make it readily possible to make the 
entire equipment portable, so that the patient 
would regain his freedom of movement. The 
replacement of such organs as the kidneys, 
heart or lungs by surgically inserted prosthetic 
devices with electronic controls might seem 
remote at the present time, but there was every 
reason to believe that eventually it would be 
realised. 

One could also foresee important effects of 
miniaturisation in hospital practice. Individual 
paging systems for physicians might well be 
supplemented by devices telemetering data such 
as temperature and pulse from the individual 
patient to a central recording point. Miniaturisa- 
tion entered here both in the construction of the 
sensing probes, such as a thermistor thermo- 
meter, and in the design of a transmitter. 

One of the most important effects of minia- 
turisation in electronics on medicine might be 
indirect. Thus, the enormous data-handling 
capacity which was required for an efficient 


public health service was attainable only with 
the aid of units which were small in dimension 
and had low power consumption. With central 
stations storing the health records of the entire 
population in rapid-access electronic memories, 
it would become possible to mail out in a con- 
tinuous stream health questionnaires which 
could be completed and returned by the indi- 
vidual recipient. The machine, in recording the 
reply, would compare it with the data received 
from the same individual on previous occasions, 
and if the comparison indicated the develop- 
ment of a pathological condition would send out 
a notice asking that the person in question seek 
medical help. The physician consulted, in turn, 
would have the benefit of the standardised 
health record stored at the central station in 
helping him to diagnose the condition of his 


patient. Such a relatively simple system would 
form an important element in preventive 
medicine. 


The same data-handling systems which could 
store the health records of the population might 
be used to construct a giant Index Medicus 
which would help the physician in determining 
the pathological cause of any set of symptoms 
presented by a patient and prescribing a cure for 
it. In effect, it would be a record of past experi- 
ence concerning the correlations between symp- 
toms, diseases and therapy. Small tentative 
beginnings towards computer diagnosis had 
been made in very restricted fields of pathology, 
such as the hematologic and ophthalmic diseases. 
They had indicated the feasibility and the enor- 
mous magnitude of the project. At the same 
time, the need for it became ever more obvious 
as the extent of medical knowledge exceeded 
more and more the grasp of any human brain. 

In summary, it was clear that electronics 
would have a radical effect in changing the 
practice of medicine in the future. This effect 
would not be to replace the human relationship 
between patient and physician by a reliance on 
automatic devices. Rather, it would make 
possible adequate medical care by adding, to 
the care of the physician, services which could 
be provided by modern technology and giving 
the physician added facilities for dealing with 
the problems which confronted him. 


EXHIBITION OF EQUIPMENT 


A medical electronics exhibition was held 
concurrently with the conference. Among the 
firms exhibiting, the Radio and Electronic Com- 
ponents Division of Associated Electrical Indus- 
tries, Ltd., showed production models of the 
Siemens Ediswan ‘* Neopulse,” a fingertip, tran- 
sistorised electronic pulsemeter for operating 
theatre use. The ‘‘ Neopulse ” permits the blood 
pressure of a patient to be measured without 
resort to a stethoscope, or allows a patient's 
pulse to be continiously monitored during an 
operation. It relies on a microphone secured 
to the patient’s fingertip by an elasticised strap 
to pick up the pulse, which is then fed via an 
amplifier to an output meter. There is sufficient 
pulse indication in the fingertip to produce 
corresponding ‘‘ kicks” on the output meter. 
The ‘* Neopulse * also incorporates a pressure 
manometer, so that, if an occluding arm cuff is 
employed as in the stethoscope method and is 
pressurised until the output meter fails to indi- 
cate the pulse, the patient’s blood pressure can be 
read off on the manometer. The ‘ Neopulse” 
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is battery-operated and therefore completely 
self-contained. It measures approximately 7}in 
by 44in by 24in and weighs approximately 34 lb. 
Another section of A.E.I., the Heating and 
Welding Department of the Transformer Divi- 
sion, showed an infra-red syringe steriliser which 
can deal with approximately 360 medium-size 
syringes or 600 small syringes an hour. Opera- 
tion is automatic, the syringes passing under the 
infra-red elements on a conveyor belt. With 
this unit syringes can be sterilised after they have 
been assembled and sealed inside containers, 
and on emerging from the steriliser they can be 
stored at once for future use without further 
handling. Items shown by the group in model or 
display form included cobalt therapy equipment, 
the respiratory mass spectrometer (described in 
our October 23,1959, issue) the ‘* EM6 ” electron 
microscope and an eye magnet for the removal 
of ferromagnetic bodies from the eye. 

Several X-ray image amplifier installations 
similar to the prototype described in our May 29 


issue this year are now working, and the equip- 
ment was shown at the exhibition by Marconi 
Instruments, Ltd. The single-stage, high-gain 
image intensifier tube used in this instrument was 
shown on the stand of the English Electric Valve 
Company, Ltd., whose exhibit also included a 
prototype storage device, selecting and storing a 
single frame of a television form of picture. 
The storage time of the display can be several 
hours, but the picture may be erased instan- 
taneously at will. This device could be of use 
in teaching hospitals where a particular phase of 
a major operation could be “ frozen” on the 
monitor, for further explanation or discussion 
by an instructor, whilst the operation continued. 
Radiologists would be able to retain an X-ray 
picture displayed by an image intensifier for 
immediate evaluation and diagnosis, without 
necessity of prolonged dosage or awaiting the 
results by normal photographic means. Another 
advantage is that the image stored can be greatly 
magnified, thus permitting an easier diagnosis. 


Oil Service Headquarters at Feltham 


ON Thursday of last week Mr. H. C. Tett, the 
chairman and managing director of Esso 
Petroleum Company, Ltd., formally opened the 
new headquarters of the Technical Sales Depart- 
ment of the company at Faggs Road, Feltham. 
The building, of which we reproduce a photo- 
graph, marks another stage in the development 
of this department and its increasingly important 
role in maintaining and improving the quality of 
Esso products. This department has no res- 
ponsibility for production or sales but its work 
is concerned with the technical aspects of 
marketing and so is available to provide technical 
service to the marketing department and to the 
users. The value of such work was realised 
some thirty years ago when a laboratory was 
opened at Battersea with a staff of three. Later 
a move was made to Vauxhall and by 1930 the 
staff had increased to thirty ; however, the 
increasing consumption of petroleum products 
coupled with the greater complexity and 
variety of industrial applications has so expanded 
the work of the department that it was essential 
to provide more facilities for the solution of 
problems posed by industry and to house a staff 
now numbering about 120. An existing building, 
adequate for the purpose, was acquired at 
Feltham; the interior has been remodelled to 
satisfy the requirements of the department and 
an engine test house has been added. 

The staff is broadly divided into two closely 
inter-related and complementary groups, those 
who are engaged in laboratory work and those 
who maintain liaison with industry. Besides 
finding the answer to customers’ problems and 
ensuring the continuance of product quality the 
department has also to assess trends in terms of 
future requirements so that advance planning 
can be put in hand to evolve and test new and 
better products able to satisfy the requirements of 
new equipment. Anticipation of such require- 
ments necessitates close contact with industry 
and such contacts cover all industries where 
petroleum products are used. Representatives 
besides taking note of possible future develop- 
ments are also concerned with present applica- 
tions and are available to offer specialised 
experience to assist local representatives to 
resolve complaints and to advise customers on 
the use of oil products in new and existing 
equipment. These activities relate to the avia- 
tion, automotive, power generation, shipbuilding 
and marine engineering industries and to agri- 
culture, and range from nuclear power stations 
to domestic boilers and from the aircraft engine 
to the small two-stroke unit. 

There are two sets of laboratories at Feltham, 
the mechanical and the chemical groups, both of 
which are subdivided and in which no long term 
research nor routine testing is carried out. In 
the first named group are an engine laboratory 
mechanical test rigs, a boiler laboratory, a 
maintenance workshop and the boiler-house. 

The boilers in the boiler-house provide 
facilities for testing and assessing working 


performance standards of oil-burning equipment, 
for testing various grades of fuels and for the 
employment of instrumentation for that purpose. 
In the engine laboratory there are a number of 
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soundproofed cells, arranged along a central 
corridor, seen in our illustration, in which engines 
are mounted to establish the performance 
number of aviation fuel, the octane number of 
gasolines, using C.F.R. methods, and the octane 
rating of diesel fuels. Single-cylinder ‘‘ Cater- 
pillar ’’ engines are used for testing heavy-duty 
lubricants, while Petter engines are employed for 
development work on lubricants. Mechanical 
rigs are employed for the testing of greases, 
extreme pressure lubricants and the effect of 
lubricants on valve train wear. One test noted 
was a bearing test in which the bearing carried a 
steady load of 1 ton for 1,000,000 revolutions. 
There are testing facilities of domestic oil-fired 
boilers in the boiler laboratory, and here develop- 
ment work is carried out on boilers, burners and 
fuels largely in conjunction with the manu- 
facturers, some tests lasting for 1000 hours and 
longer. 


Fuels, lubricants and special sections form the 
main divisions of the chemical laboratories 
where essential analysis and testing are carried 
out. All categories and grades of fuels are 
tested and the calorific value, sulphur content are 
established and the vapour pressure measured, 
for the purposes of easy starting and the avoid- 
ance of vapour lock, in an apparatus developed 
by the company to supplement the Reid test. 
Flame temperatures and radiation characteristics 
of aviation turbine fuels are measured, in terms 
of Luminometer numbers, and also their stability. 
For the latter a fuel coker is used to assess the 





Central corridor of engine laboratory showing engine cells 
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extent to which the fuels may form deposits 
under conditions of high temperature. In this 
equipment the fuel is passed at a fixed rate 
through the annular space between two tubes, 
the inner tube containing a heating element which 
raises the oil to 300 deg. Fah. At 400 deg. Fah. 
the fuel is passed through a sintered stainless steel 
filter, having a pore size of 60 microns, and the 
flow continued for five hours or until deposits in 
the filter set up a pressure differential of 25in Hg. 
The condition of the surface of the preheater 
tube is also visually compared with a set of 
standards and taken into consideration. 
Lubricating oils, greases, waxes and bitumen 
are examined in the lubricants‘section and tests 
establish the resistance of grease to shear, in 
anti-friction bearings ; and to penetration and 
its stability. Other tests are concerned with the 
steam contamination of turbine lubricating oils 
and there is a wheel tracking test for bitumen. 
For the detection of metallic elements in boiler 


Dungeness 


Lt. new lighthouse at Dungeness, Kent, is the 
first major lighthouse to be built for Trinity 
House for over fifty years and some interesting 
innovations are to be seen in its design. They 
include the use of a stationary, flashing Xenon 
lamp instead of the usual revolving navigation 
light, and the use of precast post-tensioned 
concrete rings in the structure of the lighthouse 
tower. 

The slenderness of the 130ft high tower 
(illustrated here) is attributable to this method of 
construction in which the shell of the tower is 
built up of twenty-one precast rings which are 
post-tensioned by vertical wires. Each ring is 
5ft high, 12ft diameter and has a wall thickness 
of only 6in. The rings were made at the Rye 
works of Spun Concrete, Ltd., and were trans- 
ported by low loader vehicles to the site, where 
they were placed in position, one on top of 
another, by a Coles ‘“‘ Conqueror ” crane with a 





The new Trinity House lighthouse at Dungeness. The 

130ft tower is built up of post-tensioned precast 

concrete rings and has an overall diameter of 12ft, 
flared to 16ft at the platform 


deposits, sludges and fuel ash there is a flame 
photometer which is capable of recording 0-01 
p.p.m. and of determining fifteen elements. The 
equipment also includes a direct-reading emission 
spectrograph which can be used for detecting 
and determining any metal, and some non- 
metals, at concentrations as low as a few parts 
per million, and recording the result within a few 
minutes. The instrument has two direct-reading 
heads and can detect twenty-two elements, and 
is used for dealing with additives and contami- 
nation of lubricants. Much of the work carried 
out by this instrument is concerned with used 
lubricants from British Railways diesel loco- 
motives to establish the presence of metallic 
particles resulting from wear. Work in the 
special laboratory deals with questions related to 
the electrical properties of cable oils, the breaking 
point of bitumen products, the emulsion stability 
of soluble cutting oils and the corrosion of cast 
iron by such oils and rust preventives. 


Lighthouse 


142ft jib and a lifting capacity of 114 tons. 

High-tensile steel wires were run through 
vertical tubes in the walls from top to bottom of 
the tower and tension was applied by jacks. 
These tubes containing the stressed cable were 
grouted under pressure, the effectiveness of the 
grouting, both at the anchorages and in the tubes, 
being confirmed by radiographic tests. 

Radiographic examination of the 6in thick 
concrete walls of the tower was carried out by 
Pantak, Ltd., Windsor, Berks., using a cobalt-60 
bomb which has a strength of 7.5 curies. This 
source was contained in a holder specially 
designed for safety in operation, transit and site 
storage. The container consists of a mild steel 
case with dished ends, the case being filled with 
500 Ib of lead and an 80 lb hollow tungsten core, 
which has better shielding properties than lead. 
A double locking device is incorporated to ensure 
that the isotope is either locked in or locked out 
before the handling rod can be removed, the 
source being handled by this unit by remote con- 
trol. The surface radiation intensity of the source 
holder was only 20 millir6ntgens per hour, and at 
that level it was considered sufficiently safe for 
the source to be kept in a secure place on the site, 
although care was taken to ensure that no one 
had access to within 3ft of the place in which it 
was stored. The radiographic work was done 
during the hours of darkness and occupied three 
nights. On this 6in thickness of wall, the 
exposure time using the cobalt-60 source was 
seventy minutes using a Kodak ‘‘ D” film, the 
films being placed in a complete ring on the out- 
side of the tower wall and one simultaneous 
exposure made. The source (illustrated here) was 
centred in the shaft by block and tackle and 
located opposite each set of anchorages, there 
being four rings or anchorages at 30ft intervals. 
In addition to the anchorages, an exposure was 
also made to check the grouting in the inter- 
vening tubes. Any grouting flaws which were 
identified in the anchorages and tubes were 
rectified by subsequent drilling and regrouting. 

The lighthouse tower was built for Trinity 
House by Taylor Woodrow Construction, Ltd., 
and the architects and engineers were Ronald 
Ward and Partners. The radiographic procedure 
was evolved by the Cement and Concrete 
Association in conjunction with Pantak, Ltd. 

From the accompanying view of the lighthouse 
it will be seen that the tower rises from a white 
concrete base in the form of a spiral ramp. 
This ramp encloses a machine room which 
contains all the electrical controls, generators and 
fog-signal equipment. In the top white band of 
the tower there are six rows of apertures for the 
sixty Tannoy loudspeaker units associated with 
the fog signal which is actuated automatically 
by a fog detector invented by Trinity House 
research staff and manufactured by Stone- 
Chance, Ltd., under licence from the National 
Research Development Corporation. 

The banded appearance of the lighthouse 
tower was achieved by specifying separate black 
and white concrete mixes which were determined 
as a result of preliminary tests by Terresearch, 
Ltd. Above the fog signal apertures the tower 
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Setting-up the cobalt-60 source holder for radiography 
of the concrete walls of Dungeness lighthouse tower 


swells to a diameter of 16ft at the platform 
surrounding the lamphouse. 

The new tower will be equipped with main and 
subsidiary lights and associated equipment. 
The main lighting apparatus comprises duplicated 
lens systems mounted one above the other within 
a standard lantern. Each lens consists of 360 deg. 
annular glass segments, precision moulded and 
mounted around a vertical axis within a helical 
framework of gunmetal which is finished matt 
black. In this way light from the very small 
light source is not obscured in any horizontal 
direction. The focus of the lens system is 250mm 
and this refracts the rays of light from the lamp 
into the horizontal over an angle of 300 deg., the 
remaining 60 deg. being provided with a screen. 

Each lens will have a Xenon lamp at its focus— 
the one lamp and lens combination acting as a 
standby to the other—changeover being effected 
automatically upon failure of the working lamp. 

The lamp illustrated is a ‘“‘ Mazda” 2kW 








High-pressure Xenon discharge lamp of the type 

that will be installed in the new Dungeness lighthouse. 

Flashed on for 1:3 seconds every ten seconds it will 
consume about 300W 
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high-pressure Xenon discharge lamp of a type 
that was developed by the A.E.I. Lamp and 
Lighting Company, Ltd., for use with B.T.H. 
cinema projectors. This lamp is slightly more 
than 12in long and weighs just under 2 lb. With 
an operating cycle consisting of a 1-3-second 
flash every ten seconds the lamp and its control 
gear will consume only about 300W, compared 
with about 1kW in the case of a tungsten filament 
lamp for the same light output with the aid of a 
revolving lens. The flashing Xenon lamp does 
not require a revolving lens. 

The lantern has circular glazing 8ft 44in internal 
diameter—the panes being set between helical 
gunmetal frames. The lower cylindrical murette 
and conical roof are of galvanised steel—the 
usual ventilators and access door being provided. 

The subsidiary light consists of a lens identical 
with one of the above lenses in section and focus 


4 


but comprising two 45 deg. segments which 
project two beams of light through two windows 
lower in the tower. The beams provide colour 
sectors necessary for vessels rounding the Ness. 
Both segments subtend a common 250W light- 
source and focusing telescopes provide accurate 
means of checking lamp focus. The above 
lighting apparatus and lantern (excluding the 
lamps) were supplied by Stone-Chance, Ltd. 

The new light, which is the subject of continu- 
ing experiment, is expected to have an output of 
750,000 to 1,000,000 candle power and it is hoped 
that the combined effects of circuit modi- 
fications and improvements in lamp and lens 
design may be to produce about 5,000,000 
candle power. The main gains to be expected 
from the Xenon lamp are reductions in physical 
size and power requirements and the use of a 
fixed lens instead of a revolving lens. 


Motor Vehicle Testing 


EGULATIONS laid before Parliament last 

week provide for official testing of road 
vehicles from September 12, 1960. At a later 
date, it may become unlawful for a_ vehicle 
registered more than ten years earlier “‘ to be on 
the road” without a valid certificate of com- 
pliance with certain statutory requirements. 
These requirements are laid down in the Motor 
Vehicles (Tests) Regulations, 1960 (S.1.1960/ 
1083), H.M. Stationery Office, price 1s. 6d. A 
manual of guidance for vehicle examiners, 
price 2s. is not yet available. A general guide 
to the regulations is printed below. 

Vehicles Covered by Regulations —The Motor 
Vehicles (Tests) Regulations, 1960, have been 
made by the Minister of Transport under Section 
65 of the Road Traffic Acts, 1960 (which was 
enacted recently to consolidate the Road Traffic 
Acts, 1930 to 1956), and were laid before Parlia- 
ment on July 18, 1960. They apply to all motor 
vehicles which are defined in the Road Traffic 
Act, 1960, as heavy motor-cars, motor-cars and 
motor-bicycles, except track laying vehicles, 
goods vehicles which exceed 30 cwt unladen 
weight, public service vehicles adapted to carry 
eight or more passengers, articulated vehicles or 
parts of articulated vehicles, works trucks, and 
pedestrian-controlled vehicles. They will apply, 
therefore, to motor-bicycles, three-wheelers, 
smaller goods vehicles, passenger vehicles includ- 
ing private cars, taxis, small public service 
vehicles with less than eight passenger seats, 
buses or coaches which are licensed as “‘ Private,”’ 
dual-purpose vehicles up to 2 tons unladen 
weight. 

Brakes.—Every vehicle eligible for a_ test 
except a motor-bicycle must have a _ parking 
brake. Every vehicle must be equipped with an 
efficient braking system having two means of 
operation or two efficient braking systems each 
having a separate means of operation, except 
veteran motor-cars registered before January 1, 
1915, and veteran motor-bicycles first registered 
before January 1, 1927, which need have only 
one efficient braking system. These braking 
systems must comply with certain requirements 
as to their efficiency. 

There will be a general inspection of each 
braking system ‘and its means of operation to 
see whether there is evidence of faults which 
would mean that it was not working efficiently. 
The items to be examined will be found in the 
Third Schedule to the Test Regulations and 
cover such matters as the condition of brake rods 
and cables which must not be rubbing or chafing, 
the examination of hydraulic systems for leaks 
or chafing and freedom from air, the condition of 
hand brake pawls and ratchets, reserve travel of 
foot pedals and hand levers, evidence of oil 
leakage in brake drums or hubs, uneven braking 
between one wheel and another, and any other 
evident defect which would mean that the 
prescribed requirements relating to brakes were 
not being met. 

A test of braking efficiency will be carried out 
either on a suitable apparatus in a garage—e.g. 
a static brake-testing machine for cars or a spring 
balance or inclined slope for motor-bicycles— 
or with a decelerometer on a road. Road tests 
will be carried out where necessary at moderate 


speeds on suitable roads with due regard to the 
convenience of residents. Normally the vehicle 
will be driven by the authorised examiner, but 
exceptions may be made, e.g. for veteran cars. 

In order to ensure that common standards of 
braking efficiency are applied at all testing 
stations, the Minister of Transport has recently 
issued the Motor Vehicles (Construction and 
Use) (Amendment) Regulations, 1960 (S.I.1960/ 
1065), which will come into effect on September 1, 
1960. These Regulations prescribe minimum 
standards of efficiency which must be achieved 
by the braking systems of those vehicles which 
are eligible for test. This braking efficiency is 
established by finding out the maximum braking 
force (in pounds) developed by the brake during 
the test and expressing this as a percentage of 
the total weight of the vehicle, including any 
passengers or load which are being carried at the 
time (the owner of the vehicle may present his 
vehicle for test in any safe condition of load). 
Some of the methods of test will establish this 
percentage automatically but others will require 
the actual braking force and weight of the 
vehicle or load to be known. The authorised 
examiner will suit the method of test to the 
particular vehicle being tested. 

The standards to be achieved by the brakes of 


vehicles which are eligible for test are set out 
below. 


Vehicles with Four or More Wheels 
Veteran Cars 


(a) with ier or both brakes operating on four or more 
wheels 


Other than 


A four-wheeled brake 50 per cent 
(This will usually 4 the footbrake) - 
and a second brake 25 per cent 


(This will usually be ‘the handbrake) 
(5) with ayo brakes operating on less than four wheels : 


ne brake. 30 per cent 
(This will usually be ‘the footbrake) 
and a second brake 25 per cent 


(This will usually be the handbrake) 
Three-Wheeled Vehicles Other than Veteran Cars 


(a) With either or both brakes operating on three wheels : 


A three-wheeled brake . 40 per cent 
(This will usually be the footbrake) | 
and a second brake 25 per; cent 


(This will usually be the handbrake) 
(6) With a porias operating on less than three wheels : 


One brake 30 per cent 
(This will usually ‘be ‘the footbrake) | 
and a second brake 25 per cent 


(This will usually be ‘the handbrake) 


Veteran Motor-cars Registered before January 1, 1915 
Four-wheeled vehicles : 


Either one four-wheeled brake ... 50 per cent 
Or one brake apereting on less than 
four wheels oi 30 per cent 
Three-wheeled vehicles : 
Either one three- wheeled brake . 40 per cent 
Or one brake apereting on less than 
three wheels ese ee (cee «60 DOr Cont 


Motor-Bicycle, With or Without Sidecar, Other than 
Veteran Motor-Bicycles 
One brake 
(This will usually be the front brake) 
And a second brake ; 
(This will usually be the rear brake) 


30 per cent 


25 per cent 


Veteran Motor-Bicycles 


One brake 30 per cent 


Steering. —The steering gear must be main- 
tained in good and efficient working order and 
be properly adjusted. The tester will examine 
(see Third Schedule to the Tests Regulations) 
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the condition of track rods, steering arms and 
drag-link joints and inspect king pins for exces- 
sive stiffness or wear and see whether securing 
nuts and split pins are in position. He will see 
whether the steering box is securely attached and 
if front wheel hub bearings are properly adjusted. 
He will look for excessive movement at the steer- 
ing wheel. The front forks and handlebars of 
motor-bicycles must be firm and have no exces- 
sive play and the wheel bearings be free from 
excessive slackness. If a side-car is fitted, the 
wheels must be properly aligned. The examiner 
may also take account of any other evident 
defect which would mean that the prescribed 
requirements relating to steering gear were not 
being complied with. 


Lighting. Briefly, the lighting requirements 
demand that each vehicle tested is fitted with all 
obligatory lamps (i.e. side and rear lamps) and 
reflectors at front and rear (the test is not con- 
cerned with the lamps illuminating number 
plates, stop lamps or direction indicators). In 
addition, headlamps must not cause dazzle. 

The test of obligatory lamps and refiectors 
will establish that the vehicle is equipped with 
the correct number of such lamps and reflectors 
and that they are in the right position, that they 
are clean, unobscured and efficient and can be 
used to show a light to the front or rear visible 
from a reasonable distance. 

The beam from headlamps must be per- 
manently deflected or be capabe of being deflected 
by the driver so as not to dazzle any person on 
the same horizontal plane as the vehicle at a 
greater distance than 25ft from the lamp, whose 
eye level is not less than 3ft 6in above the ground 
(see Regulation 9 of the Road Vehicles Lighting 
Regulations, 1959). The Tests Regulations 
(Third Schedule) provide for the manner in 
which this test will be carried out using a suitable 
apparatus measuring the direction and deflection 
of the beams. 

If a vehicle is not fitted with any front or rear 
lamps or if they have been permanently blacked 
out or the vehicle has no system of wiring at all 
for connecting the lamps to the source of elec- 
tricity, the vehicle is not subject to the test of 
lighting at all because it could not be used on a 
road in that condition at night. A vehicle will 
not, however, be treated as exempt from the 
test of lighting equipment merely because the 
bulbs or fuses have been removed or the wiring 
has been disconnected. 


Test Certificate—When the test has been 
carried out the examiner will issue a test certifi- 
cate if the vehicle complies in all respects with 
the statutory requirements. If the vehicle does 
not so comply he will issue a notification of refusal 
of a test certificate which will indicate briefly the 
aspects of the test in which the vehicle has failed. 
In certain circumstances the examiner can refuse 
to carry out a test, viz : 

(a) If evidence of first registration is required 
for the purpose of the test and the owner does not 
produce this evidence. 

(b) If the vehicle is so dirty that it would be 
unreasonably difficult to carry out the test. 

(c) If a driving test is necessary to complete 
the test and the vehicle is not provided with 
sufficient fuel and oil for this purpose. 

(d) If a driving test is necessary and the 
vehicle is not licensed. 

(e) If the vehicle is loaded and the load is 
not properly secured as required by the tester. 

In particular, an examiner need not carry out a 
brake test if carrying out the test would be likely 
to cause danger to any person or to the vehicle 
or any other property because of the condition 
of the vehicle. In such circumstances a notifi- 
cation of refusal will specify that a test of the 
braking system could not be safely carried out. 


Appeals.—An appeal against the refusal of 
test certificates by an examiner can be made to 
the Minister. Notice of appeal must be given 
on a special form obtainable from any Traffic 
Area Office of the Ministry of Transport and 
should be sent to the nearest Traffic Area Office, 
the address of which can be obtained from the 
examiner, within fourteen days of the date of 
the notification of refusal of a certificate. 
Examination of the vehicle will be carried out 
by a Ministry inspector normally at the testing 
station where the vehicle was previously rejected. 
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Royal Society’s Tercentenary 
Exhibition 

AN exhibition of outstanding achievements of 
British science during the last ten years was the 
focal point of a conversazione held at Burlington 
House, London, on July 23, during the cele- 
brations marking the tercentenary of the Royal 
Society. This exhibition has been open to the 
Society’s guests during the week, and is open 
to the public to-day, Friday. 

Although the exhibition illustrates scientific 
progress during the last decade, many of the 
exhibits and the work to which they relate have 
very much earlier origins. Thus the display 
devoted to calculating machines, in the entrance 
hall, acknowledges the pioneer part played by 
Charles Babbage, in 1823, who made the first 
practical proposal for a large-scale mechanical 
computer and who first conceived the idea of 
endowing such a machine with the power to 
comply with consequential instructions. Unfor- 
tunately Babbage’s concept was more than a 
century ahead of its time : with the mechanical 
components then available the machine that he 
envisaged would have been far too bulky to be 
practicable. It is interesting to speculate what 
Babbage might have been able to do if miniature 
electronic components, transistors, ferrites and 
printed circuits had been at his disposal ! To-day, 
in the computer exhibits at Burlington House 
the emphasis is partly, for reasons of space, on 
the components and assemblies that are built 
up to make modern computers. Among the 
components that may be used in the not-too- 
distant future are thin films having the electrical 
characteristic of superconductivity, whereby 
calculating speeds of the order of 20,000,000 
operations per second are feasible. Such devices 
are being developed, inter alia, at the National 
Physical Laboratory, the Royal Radar Estab- 
lishment, Malvern, and the Services Electronics 
Research Laboratory, Baldock. One of the 
exhibits at Burlington House shows that similar 
operating speeds are being achieved with thin 
magnetic films at the Royal Radar Establish- 
ment : British firms engaged in computer manu- 
facture are also working on parallel lines. 
Universities, too, have made, and are making, 
major contributions to the development of com- 
puters. Birkbeck College, London, the depart- 
ment of electrical engineering, University of 
Manchester, and the mathematical laboratory, 
University of Cambridge are participating in 
these exhibits devoted to calculating machines. 

A group of exhibits in the Diploma Galleries 
relates to exploration by radio and illustrates 
British work on radio-astronomy and on the 
ionosphere. There are representations of several 
recent experiments at the Jodrell Bank Experi- 
mental Station, near Manchester. These experi- 
ments include satellite observations, radio con- 
tinuum surveys, radio echo studies of the moon 
and meteors, a new accurate measurement of the 
astronomical unit, diameter measurements of 
300 radio sources and a search for a galactic 
magnetic field. The display includes a model 
of the 250ft radio telescope at Jodrell Bank. 

The second major exhibit in this group is that 
of the Mullard Radioastronomy Observatory 
(Cavendish Laboratory, University of Cam- 
bridge) which is mainly concerned with studies of 
radio stars, galactic structure and the outer corona 
of the sun. Of the recent discoveries’made from 
this observatory, the most spectacular is that of 
the existence of a nebula which is nearly 5000 
million light years away from the earth and is 
receding from it at about half the velocity of 
light. As a result of these observations it was 
possible to orientate the Mount Palomar optical 
telescope to take photographs of the newly 
discovered nebula, designated 3C295. 

The Cambridge radio-star interferometer used 
for work of this kind consists of two aerials 
working in conjunction: one (east-west) is 


1450ft long and the other (east-west) is 190ft 
long and is mounted on rail tracks running 
1000ft north-south, both aerials being para- 
boloids 65ft wide. By moving the smaller aerial 
to take observations from successive positions 
along the rail tracks it is possible to ‘‘ synthe- 
sise ” a system which is equivalent in resolving 
power to two paraboloids each 750ft in diameter. 
The final resolution is 20 minutes arc in right 
ascension and 30 minutes arc in declination. 
By this system of ‘aperture synthesis” the 
aperture of the radio telescopes is built up by 
the combination of observations taken on 
successive days. All the observed data are 
recorded on punched tape and are then com- 
bined in the Cambridge University ‘‘ Edsac ” 
computer to provide a map of the relevant part 
of the sky. 

A model using ultrasonic waves illustrates a 
method which has been used to measure hori- 
zontal drifts in the ionosphere and typical results 
are displayed, to illustrate some of the work done 
at the Radio Research Station, Slough, the 
University College of Wales, Aberystwyth, and 
the Cavendish Laboratory, Cambridge. 

Another exhibit in the Diploma Galleries is 
one concerned with metals. It is shown for 
example how the Haas-vanAlphen effect (the 
oscillatory variation of magnetic moment with 
magnetic field) and other methods have been 
applied to the determination of the electronic 
structure of copper, silver and gold. During the 
last few years it has been possible to examine thin 
metal foils under the electron microscope and to 
observe, directly, dislocations present in the 
lattice that largely govern the mechanical 
properties of the metal. The exhibit shows 
dislocation behaviour and illustrates the inter- 
actions produced by cold working, alloying, 
fatigue and by nuclear irradiation. 

Also in the Diploma Galleries there is a display, 
organised by the department of physics, Imperial 
College of Science and Technology, devoted to 
the physics of fundamental particles. The 
exhibit traces the early history of this branch of 
physics and illustrates some recent developments. 
It consists mainly of photographs of cloud- 
chamber and bubble-chamber experiments and 
and includes a summary of the main properties 
of the known fundamental particles and anti- 
particles. 

Another exhibit simulates the continuous 
counter-current solvent extraction of plutonium, 
and shows (by a model) the primary separation 
plant which was built by the U.K.A.E.A. at 
Windscale, to a design formulated in September 
1947, solely on the basis of semi-micro-scale 
laboratory experiments. This full-scale separa- 
tion plant has since been working with an 
availability of about 300 days per annum. 

There are also exhibits concerned with refined 
chemical separation (for example by chromato- 
graphy and ion exchange) ; with the use of X-ray 
analysis and electron microscopy in revealing the 
molecular structure of biological systems ; 
with abnormal haemoglobins and human chromo- 
somes, natural selection, microbial genetics, 
antibiotics and vitamins ; with the physiological 
and biochemical aspects of plant growth ; and 
with electrophysiology. 


Conference on Machine Tool Design 
and Research 


A MACHINE tool design and research confer- 
ence is to be held in the Department of Mechan- 
ical Engineering of the University of Birmingham 
between September 26 and 30 next. This 
conference has been organised by a committee 
under the chairmanship of Professor S. A. 
Tobias, head of the Department of Mechanical 
Engineering, and will be in two parts, compris- 
ing introductory sessions on September 26 and 
27, and main sessions on September 28, 29 and 


30. A series of lectures given during the intro- 
ductory sessions will summarise the existing 
state of knowledge in the three fields with which 
the main sessions will be concerned. These 
lectures will be given by members of the teach- 
ing and research staffs of the Departments of 
Mechanical Engineering of the University of 
Birmingham and the Manchester College of 
Science and Technology. 

The three fields dealt with in the main sessions 
will be concerned with machine tool vibration ; 
metal cutting; and mechanical engineering 
automation. At each session two papers sur- 
veying the subject will be presented and in each 
case they will be followed by papers dealing with 
particular aspects of research. 

During the conference the laboratories of the 
Department will be open to inspection and 
research work in progress demonstrated. The 
number of delegates will be limited to 200, and 
we are informed that registrations, which should 
be addressed to the organising secretary at the 
University of Birmingham before September 1, 
1960, will be accepted strictly in order of arrival. 


Launch of H.M.S. ** Ghurka ”’ 


(BY OUR NAVAL CORRESPONDENT ) 


Ir is now clear that nuclear propulsion has 
transformed the underwater craft from a vessel 
which has the power to submerge when required, 
and is, in fact, a submersible, into a true sub- 
marine which habitually navigates and operates 
submerged at high speed. Whether it is a 
priority requirement for surface warships in 
view of the very high cost of installing 
and operating this revolutionary power 
plant has yet to be decided. It is thus highly 
satisfactory that British engineers have pro- 
duced another revolutionary and far less costly 
type of propulsion machinery for our new 
surface warships which will considerably increase 
their operational efficiency—a combined steam 
and gas turbine plant. On July 11 the third 
ship of the Royal Navy, and the second vessel of 
frigate type, to be equipped with this plant— 
H.M.S. ‘“‘ Ghurka”’—was launched at the 
Woolston shipyard of John I. Thornycroft and 
Co. Both the steam and the gas turbines are 
geared to the same shaft, the gas turbines provid- 
ing a high concentration of power in a very 
compact form. Our latest ships will thus have a 
large reserve of power for use when required to 
boost the steam turbines for sustained periods of 
high speed. Equally important, in these days 
when the advantages of a successful surprise 
attack are still believed to be a sufficient incentive 
for the use of thermo-nuclear weapons, gas 
turbines will enable a vessel to get under way at 
a few minutes’ notice when steam is not avail- 
able. The design of the machinery, which is 
remotely controlled at all powers, was evolved 
by close co-operation between the Admiralty, 
Messrs. Yarrow and Co., and Associated 
Electrical Industries, Ltd. 

H.M.S. ‘* Ghurka ’—a ship of about 2500 
tons, 360ft in length, with a beam of 42ft 6in 
and of all-welded prefabricated construction— 
is the second of the seven “ Ashanti” class 
General Purpose Frigates ordered in the Navy 
Estimates of 1955-56, 1956-57 and 1957-58. 
The first-—H.M.S. ‘ Ashanti ’’—was launched 
a year ago. The “ Ghurka” was laid down in 
November, 1958, and will probably take another 
eighteen months to complete. Three years 
seems a long time for the construction of a 
relatively small vessel of 2500 tons, especially for 
a firm such as John I. Thornycroft, Ltd., which 
specialises in the building of small ships of this 
type. But technological developments since 


the war have resulted in a substantial increase 
in complicated equipment and only those who 
are familiar with the job of constructing a new 
warship to-day can realise what this means in 
Even during 


terms of cost and building time. 
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the construction of a ship staff requirements 
change and necessitate the replacement of equip- 
ment, already installed, with a new design. 
Moreover to reduce manufacturing costs and 
provide for the availability of spare parts at 
short notice, standardisation of equipment has 
become essential. This, in fact, means that war- 
ship builders are, to a much greater extent than 
in pre-war days, assemblers as well as con- 
structors and it is difficult to co-ordinate all the 
sub-contractors and arrange that material, 
units and equipment will be available in the right 
sequence when required for building against a 
pre-arranged schedule. 

H.M.S. ‘‘ Ghurka ” and her class are designed 
to carry out the functions of escort frigates, but 
will, in fact, be suitable for ‘‘ the maid-of-all- 
work ” duties carried out by our existing des- 
troyers built during the war. So longas N.A.T.O. 
still visualises the possibility of a total war in 
Europe, it must be difficult for the Chiefs-of- 
Staff to decide on the most suitable type of vessel 
for trade protection. But it seems likely that 
apart from aircraft direction frigates, which are 
intended primarily as radar picket vessels for 
the direction of carrier-borne and shore-based 
aircraft, frigates of the future will be designed 
on the lines of the ‘‘ Ashanti” class—the first 
frigates to carry a helicopter for anti-submarine 
purposes. They have a powerful anti-submarine 
armament of triple barrelled depth charge 
mortars and two 4-5in guns in single mountings 
—a departure from the practice hitherto of twin 
mountings—controlled by a radar-operated fire 
control system, for dealing with both surface 
ships and aircraft. Two 40mm Bofors guns 
complete their anti-aircraft armament, but these 
are likely to be replaced in due course by the 
short-range “* Seacat ’” guided weapon launcher. 
These frigates are also to have the latest mark of 
warning radar. Air conditioning has been 
installed in all major compartments, such as the 
enclosed bridge, the large operations room and 
all living spaces, which suggests that these ships 
may well be used in peacetime to replace the 
seven wartime frigates at present earmarked for 
duties in the Persian Gulf area. Denny Brown 
stabilisers are being installed and accommoda- 
tion and amenities for the ship’s company will 
include bunk sleeping, cafetaria messing and 
power points for personal electrical equipment. 
The naming and religious ceremonies at South- 
ampton were performed respectively by the 
Lady Carrington—wife of the First Lord of the 
Admiralty—and the Bishop of Southampton, 
in the presence of H.R.H. the Crown Prince of 
Nepal. 


New Instrument Landing System at 
London Airport 


Work has been completed on the first instal- 
lations of the STAN 7/8 Instrument Landing 
System at London Airport. This equipment, 
designed and manufactured by Standard Tele- 
phones and Cables Ltd. Connaught House, 
Aldwych, London, W.C.2, has been installed at 
the airport on No. 1 runway, North parallel. 
Further equipment will be supplied for No. 5 
runway, South parallel. 

The apparatus is claimed to represent a major 
advance in I.L.S. ground equipment techniques 
in respect of beam stability and equipment 
reliability. There are three main elements in the 
London Airport installations : the localiser, for 
azimuth guidance ; the glide path, for elevation 
guidance ; and the monitoring and remote 
control equipment for system supervision. 
No. 1 runway is equipped for landings from either 
direction and has two separate and independent 
sets of equipment. The localiser (STAN 7) 
operates on any one of thirty-nine channels 
within the 108-1 to 111-9 Mc/s band. Its 
transmitter consists of two identical r.f. and 
modulator sections which feed two independent 
aerial arrays (Fig. 1). The composite radiation 
pattern consists of two signal zones from the 
main “* course ” array, plus two signal zones from 
the smaller “clearance” array, modulated at 
90 and 150 c/s and lying on either side of the run- 
way centre line. The basic frequencies of the 
two course and‘clearance arrays differ by 9-5 ke/s. 

The clearance pattern is, in effect, a rough guide 


Fig. 1—Course aerial (fore- 

ground) and _ clearance 

aerial arrays of I.L.S. 

installation at London 
Airport 


to the pilot as to which side of the approach 
runway he is flying. Upon reaching the narrow 
** course ’’ radiation pattern his receiver takes up 
and indicates the information from this narrower 
and stronger beam. 

The clearance array provides non-ambiguous 
and useful navigational information throughout 
360 deg., and, in addition, a “‘ back course ”’ to 
facilitate navigation into the front course. 

Operated on any one of twenty-one preset 
channels, the glide path equipment (STAN 8) 
gives guidance information in the vertical plane 
to enable the aircraft to arrive at the correct 
height over the end of the runway. The r.f. and 
modulator sections of the glide path equipment 
are basically similar to a single section of the 
localiser transmitter. The composite aerial 


Fig. 2—Composite aerial array for glide path pattern 
in'the London Airport I.L.S. installation 
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(Fig. 2) radiates, on a common frequency, two 
patterns modulated at 90 and 150 c/s. This 
produces two signal zones lying above and below 
and overlapping the desired glide path. 

A constant-impedance double-sideband mech- 
anical modulation system is employed in the 
STAN 7/8, for which considerable advantages are 
claimed in that, apart from its substantially 
constant input impedance, it is relatively simple 
and not subject to variations which may occur 
due to the ageing or failure of components. 

Characteristics of the STAN 7/8 system are 
improved freedom, compared with other static 
systems, from course bends resulting from site 
imperfections, and from the dangers of radiating 
false course information. This is achieved by the 
use of an extremely narrow beam for course 
guidance, and the clearance radiation pattern 
which effectively masks any reflections which may 
arise from secondary lobes. In addition to these 
features, overall system reliability is safeguarded 
by a comprehensive, fully transistorised fail/safe 
monitoring system linked to a fully automatic 
changeover unit. 

[Reply Card No. E2091] 


Air Powered Hydraulic Servo 


IT is widely acknowledged that a volume of air 
under a pressure differential forms a con- 
venient tool for tapping and storing energy from 
a vehicle engine, but that for vehicles with small 
to medium size wheels hydraulic brake actuation 
is most convenient. To utilise the two different 
media for obtaining and applying power, the 
Clayton Dewandre Company, Ltd., of Lincoln, 
some years ago commenced to manufacture 
under licence from the Bendix Westinghouse 
Company a system in which the pneumatic brake 
motors of an ordinary air brake system were 
replaced by the master cylinder of a hydraulic 
brake system.* This system employed a great 
number of standard pneumatic components, 
but it retained the characteristic of “‘ no air, no 
brake.’ Clayton Dewandre has now introduced 
a new air-hydraulic system in which compressed 
air acts merely to give servo assistance to a 
simple hydraulic system ; thus loss of air pressure 
ceases to be catastrophic, although it becomes 
very much more expensive to incorporate a 
plurality of separate hydraulic circuits. This 
system is in principle the same as a “ vacuum” 
hydraulic servo, and it has been designed so that 
the compressor and * Airpak *’ are mechanically 
interchangeable with an exhauster and 
** Hydrovac.” 

In this context it is interesting to recall that 
Clayton Dewandre have been supplying con- 
version kits to allow vacuum servo motors to 





* “Lightweight Air Pressure Braking System,” THE ENGINEER, 
August 26, 1955. 
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run off compressed air, in order to increase the 
effectiveness and decrease the reaction time of 
vacuum servo installations. The lag in response 
can be reduced not only by increasing the 
pressure differential but alternatively by reducing 
the mass of air to be moved for a given servo 
effort, and suspended vacuum ‘“ Hydrovac ” 


pressure), while a heavy application can attain 
rapid response. Speed and delivery of response 
should be one of the main advantages, a sub- 
sidiary one being that the driver becomes aware 
of the increase in shoe travel due to wear or drum 
heating. 

The ‘* Airpak ” is available with lin or 1}in 






ATMOSPHERIC VALVE 
2NO. STAGE INLET VALVE 


187. STAGE INLET VALVE 





INLET PORT FROM 
MASTER CYLINDER 





OUTLET PORT TO 
WHEEL CYLINDERS 


Compressed air brake servo, functionally analogous to and mechanically interchangeable with, a vacuum servo 


units have been introduced on, for instance, the 
7-ton Thames ** Trader.” 

The new S.C.4 compressor has the same 
output as that of the earlier design of 4 cubic feet 
f.a.d. at 1250 r.p.m., but its maximum speed is 
only 2800 r.p.m. instead of 3000 r.p.m. ; two 
instead of one ball bearings are fitted at the drive 
end of the crankshaft, and in all cases it is 
lubricated from the engine supply, oil entering 
through the plain crankshaft bearing and passing 
through a drilling to the plain big end. A 
valve-in-head instead of e.o.i. arrangement is 
used, and the governor that actuates the unloader 
is nOW mounted on the compressor. Thus the 
long small-bore pipe from downstream of the 
non-return valve on the reservoir contains the 
slightly and slowly varying reservoir pressure 
and not the alternating pulses of atmosphere and 
supply pressure that emanate from the governor. 
The compressor shaft is tapered and keyed to 
couple to a fuel injection pump. 

The remainder of the air pressure system con- 
sists of the * Airpak” illustrated. The outer 
envelope forms the reservoir and communicates 
with volume C. Within it is the air power 
cylinder, the working end connected by the 
control tube illustrated to volume B, and the 
other end open, as can be seen, to A. Hydraulic 
pressure generated at the master cylinder moves 
the diaphragm assembly to the right, first closing 
the atmospheric valve and then opening the 
inlet valve. Air then passes from C to B and 
drives the piston to the right, until the pressure 
in B rises sufficiently to balance the hydraulic 
pressure and close the inlet valve. The intrusion 
of the piston-rod into the hydraulic cylinder 
moves the hydraulic piston away from the end of 
the cylinder and a ball valve within it is allowed 
to seat : henceforward the force on the hydraulic 
piston is the sum of those due to the master 
cylinder pressure and the air power cylinder 
pressure. 

The inlet valve opens in two stages, so that a 
slow admission of air can be obtained with a small 
pedal effort (about 40lb per square inch oil 


hydraulic and 3in, 4in, or 4} in air cylinders. 
They are supplied with seals suitable either for 
vegetable or, painted blue, mineral oil—never, it 
is emphasised, both. 

[Reply Card No. E2092] 


Speech Transmission by Modulated 
Light Beam 


A COMMUNICATIONS system for industrial use 
where messages can be passed over a line-of- 
sight path has been developed by the Radio 
Communications Division of The General 
Electric Company, Ltd., Ford Street, Coventry. 
The system, known as the ‘ Optiphone,” 
provides a speech link of normal telephone 
standard over distances up to 200 yards by 
modulating a light beam directed from the 
transmitting to the receiving station. It could 
be installed, for example, on an overhead crane 
track, the transmitter being fixed at one end of 
the track and the receiver mounted on the crane. 
The two-wire connection between the micro- 
phone and the transmitter can be of any reason- 
able length, allowing flexibility in the positioning 
of the transmitter so as to have an unobstructed 
path to the receiver. 

An Osram 6V, 60W lamp as used for sound 
reproduction from film tracks is fitted in the 
transmitter and its light output is beamed 
towards the receiver. This form of lamp was 
chosen because its filament structure is sufficiently 
robust for industrial use but at the same time its 
light output can follow modulation frequencies 
up to about 3000 c/s. A 6V battery is connected 
to the filament in series with the recording of a 
modulation transformer having its primary fed 
from a push-pull amplifier in the same unit. A 
changing circuit is included in the unit and is 
automatically switched in to maintain the battery 
at or near full charge when the microphone is 
not in use. 

The receiver has a honeycomb window to cut 
out interference from light entering from 


directions other than that of the transmitter, 
behind which is a lens focusing the transmitter 
beam on to a photo-transistor. The transistor 
output, which is proportional to the intensity of 
the light falling on it, is fed via an emitter 
follower to the drive stage of a push-pull amplifier 
transformer coupled to a loudspeaker. This unit 
is completely transistorised and operates from a 
12V accumulator independently of a mains supply. 
Where the system is used for communication 
from a fixed to a mobile point, transmitter and 
receiver may be slightly offset so that the receiver 
picks up the full beam intensity at maximum 
range but becomes displaced from the centre as 
it approaches the transmitter. The equipment 
was demonstrated to us recently, and we under- 
stand that it could form the basis of a remote 
control system by transmitting a series of fixed 
modulation frequencies instead of a speech 
signal. 
(Reply Card No. E2101). 


Small Portable Water Purifier 


THE accompanying illustration shows a new 
portable ** Deminrolit ” equipment designed and 
manufactured by the Permutit Company, Ltd., 
Gunnerbury Avenue, London, W.4, for converting 
up to 12 gallons hourly of clean cold water into 
demineralised water having a conductivity of less 
than 1-0 reciprocal megohm per centimetre. It 
is stated that the quality of water produced 
conforms to the ‘ purified water’ standard of 





12 gallons per hour capacity portable water purifier 


the British Pharmacopoeia, 1958. The unit is 
essentially a mixed bed ion exchanger, the ion 
exchange materials used being the maker’s 
** Zeo-Karb 225” and ‘“ De-Acidite FF.” A 
conductivity tester fitted on the equipment 
continuously monitors treated water quality. 

Constructed as a free-standing unit of non- 
corrodible design, this Mark 6 portable ‘“* Demin- 
rolit ” is suitable for workshop as well as labora- 
tory conditions. It is simply connected to the 
water supply by flexible hose. 

[Reply Card No. E2102] 
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Diesel-Hydraulic Industrial Shunter 


WITH the introduction of the “‘ LSSH ” diesel- 
hydraulic shunting locomotive, a unit for the 
heavier haulage duties at steelworks, electric 
power stations and other industrial undertakings 
has been added to the shunter range of Ruston 
and Hornsby, Ltd., Lincoln. This 275 h.p. 
locomotive is powered by a Paxman six-cylinder 
“ RPHL ” 1360 r.p.m. vee engine coupled to a 
“Twin Disc,’ Series 13,800, three-stage torque 
converter. The weight is 34 tons, and as a 
0-4-0 it can be built for gauges from 4ft 84in to 





Sft 6in. 


During a visit to the builder’s works on 
July 21 several of the locomotives were seen 
under construction for the Siderurgia Nacional, 


Portugal, to the 5ft 6in gauge. If built as an 
0-6-0, the ‘“‘ LSSH ”’ can be supplied for gauges 
from 3ft 6in to 5ft 6in. Choice of the torque- 
converter transmission was governed by in- 
formation gained from market research that there 
is a preference for stepless transmission and its 
better utilisation of engine power in the range of 
more powerful locomotives. A diesel-electric 
version is under development and expected to be 
ready next year. It will be intended particularly 
for service where a large proportion of the 
running will be in the upper end of the speed 
range, where electric transmission has some 
advantage in efficiency over a hydraulic system. 
In its present diesel-hydraulic form the locomo- 
tive has a maximum starting traction effort of 
23,000 Ib and a top speed of 18 m.p.h. 

Referring to the accompanying illustration, the 
shorter bonnet behind the cab contains the 
reversing gearbox, which is coupled to the engine 
and torque converter under the front bonnet by 
a “ Layrub ” cardan shaft passing under the cab 
floor. This arrangement was adopted in order 
to reduce the length of the front bonnet and 
improve visibility from the cab. 

A demonstration run on one of the locomo- 
tives showed the simplicity of the driving controls 
and freedom of movement inthecab. The speed, 
reverse and brake controls are duplicated, 
consisting of two groups of three levers extending 
into the cab through vertical apertures in the 
front wall. All rods, cranks and connections 
are on the bonnet side of the wall in order to 
leave the cab unobstructed. The power lever is 
moved upwards to accelerate the locomotive. 
During the first part of its travel it controls an 
air-operated clutch between the engine and torque 
converter, and subsequently accelerates the 
engine through a “ Teleflex” drive to the 
governor. An interlock prevents the reverser 
from being moved until the locomotive is 
Stationary. This takes the form of a pump in 
the gearbox ; while moving it holds up a 
piston to keep an air valve closed. When the 
pump stops the valve opens and air pressure 
releases a mechanical interlock which then allows 
the reverser to be thrown by its own air piston. 
Similarly the interlock cannot be released unless 
there is adequate air for operation of the 
Westinghouse brake. The air supply is provided 
by a ‘*‘ Broomwade’”’ compressor belt-driven 
from the engine. 

Sanding is controlled by a spring-biased lever 
which is moved to left or right according to the 
direction of travel. In addition to the normal 


air injector, jets are fitted to ensure that the sand 
is directed under the wheels in windy conditions. 

Instrumentation is comprehensive, the nine 
instruments grouped on a panel in the centre of 
the cab front wall including torque compressor 
oil temperature and oil pressure gauges and a 
compressor lubricating oil pressure gauge. 
Audible fault warnings are also available. The 
panel is sloped for convenient visibility, but with 
only a small projection into the cab. A separate 
panel carries electrical switches and the battery 
ammeter for the 24V d.c. charging, starting and 
lighting system. The cab layout as a whole 


Industrial diesel shunting 
locomotive with torque 
converter drive 


was designed to avoid obstructions which 
might hinder the driver’s movements while 
shunting and for this reason conventional forms 
of control desks or pedestals were avoided. 

The drive from the gearbox is by a toothed 
coupling to a jackshaft carried in separate 
Timken bearings in the main frame to relieve the 
gearbox of stresses. Side thrust from the wheels 
is taken by thrust faces on the inside of the 
single-flange axleboxes in contact with split 
thrust collars on the axles, this arrangement 
giving better protection of the faces from dirt. 
The collars are easily dismantled for allowing 
axleboxes to be withdrawn inwards when 
inspection of bearings is required, it being 
necessary only to take the weight of the loco- 
motive while this is being done instead of 
lifting it to drop the running gear. 

[Reply Card No. E2111] 


Mobile Plate Lifting Machine 


A MACHINE for lifting and placing sheets of 
steel, plate glass, wall cladding, or other types of 
reasonably smooth sheet material, introduced by 
the Hill Brothers Glass Company, Ltd., of 
Birmingham, is manufactured by Thos. Adshead 
and Son, Ltd., Queen’s Cross, Dudley, Worcs. 
This machine, to be seen in the accompanying 
illustration, was originally developed for mani- 
pulating large sheets of plate glass into ground 
level or overhead window frames and is known 
as the Hill’s “Robot Plate-Lifter.” It is 
hydraulically operated and consists basically of a 


Mobile plate lifting and 

positioning machine being 

used for inserting large 
plate glass windows 
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long jointed arm mounted on a turntable on an 
electric truck. At the end of the arm, four 
vacuum faceplates, giving a grip of approximately 
900 Ib, are carried on a S5ft by 6ft box-section 
frame. The sheets are securely held by the 
faceplates and can be lifted up, down, across or 
swung around through 180 deg. under the 
guidance of the operator standing by the controls 
on the turntable. Precise positioning of sheets 
is made possible by the use of further individual 
movements of the vacuum head and the face- 
plates themselves. In the travelling position, its 
arms are folded down along the truck. 

The machine has a maximum working load of 
560 lb and the maximum height available 
between the centre of the vacuum head and 
ground level is 24ft. The length of horizontal 
extension available from the centre line of 
rotation to the front of the faceplates is 15ft 6in. 

[Reply Card No. E2112] 


Breakdown Agent for Carbon Diox- 
ide/Sodium-Silicate Moulding 


IN the carbon dioxide/sodium silicate moulding 
process, there is a direct relationship between the 
casting temperature, the strength of the sand 
bond required as a consequence, and the diffi- 
culties of sand breakdown after casting. To 
obtain the appropriate strength of bond, the 
sodium silicate percentage must be varied, being 
smallest for aluminium alloys and greatest for 
steel. A higher proportion of silicate gives 
increased strength but increases correspondingly 
the difficulty of breakdown. For this reason the 
Distillers Company, Ltd., Devonshire House, 
Mayfair Place, London, W.1, has introduced 
“* Frecor,’’ a breakdown agent based on ammo- 
nium chloride, designed to overcome the break- 
down problem without premature weakening of 
the bond or tendency to produce friability on the 
faces of moulds and cores. 

The agent is supplied in two forms, *‘ Frecor b ” 
and “‘ Frecor w,”’ the former being intended for 
use with core shooters and blowers and the 
latter with hand or mechanical ramming methods. 
It is used generally at the rate of 1 to 14 per cent 
by weight of sand where 34 per cent sodium 
silicate is employed. A lower silicate content 
enables corresponding savings in “* Frecor ’’ and 
for high strength requirements, which necessitate 
increased usage of silicate, a more than corres- 
ponding increase of agent may be needed. 

It is stated that when using the breakdown 
agent on core shooters and blowing equipment 
the mixing time for sand and silicate should be 
as short as possible, and during this operation 
‘** Frecor b ” should be sprinkled evenly over the 
mix. When ramming by hand or using sand 
slinger or jolting equipment, the mixing time 
for sand and silicate should again be as short as 
possible—usually about one minute. The 
recommended *“* Frecor w ”’ should be introduced 
to the mould or core as work proceeds, being 
placed approximately tin to 3in from sand/metal 
faces. Where cores are nearly totally enclosed by 
the cast metal the placing of some ** Frecor ” in 
the centre of that part of the core will assist 
complete breakdown of the bond in those parts 
of the cores difficult to remove after casting. 
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Motor-Cycle Police Radio 


Two-way v.h.f. frequency-modulated trans- 
mitter-receivers now being supplied by The 
General Electric Company, Ltd., Magnet House, 
Kingsway, London, W.C.2, to the Lancashire 
Police, are designed for transmit-receive switching 
without the user having to move his hands from 
the handlebars. The controls, shown in the 
accompanying illustration, comprise a_tank- 
mounted unit and a transmit-receive button by 





the left-hand grip. A_ special microphone 
earpiece has been designed for use with this 
equipment, incorporating a moving coil micro- 
phone, shielded to avoid extraneous sound 
interference, and one earpiece in a light, padded 
frame. The unit slips under the crash-hat 
strap with stud-fixing. The connection to the 
tank unit is located by small studs and held 
magnetically so as to be released immediately by 
any sudden jerk. 

The whole radio unit weighs only about 31 Ib, 
fairly evenly divided between the tank and the 
rear-mounted carrier. With a well-sited main 
Station, the range varies from about 45 to 90 
miles depending on the type of country. Twenty 
transistors are used in the transmitter-receiver 
unit (mounted in the pillion position), resulting 
in low consumption from the normal 6V motor- 
cycle battery. On “receive” the consumption 
is approximately 0-8A, increasing to about 
10A on “‘ transmit.” The equipment operates in 
the 80-100 Mc/s range and is being made to the 
design of the Lancashire County Police Labora- 
tories. 

(Reply Card No. E2121) 


Bottling Plant in Dublin 


BATCHELORS, Ltd., recently decided to expand 
its present bottling plant to include the bottling 
of soft drinks and the new plant, which is 
located in close proximity to the existing facilities, 
was Officially opened on July 4. The building 
was the responsibility of Mr. S. J. Hurd, while 
the engineering work was carried out by the 
Worssam Products division of Vickers-Arm- 
strong (Engineers), Ltd. The plant is arranged 
to handle 6} oz “split” and 4 oz “‘baby”’ bottles at 
a rate of 550 dozen bottles per hour of the latter 
size, and the associated water treatment and 
syrup preparation plants are in separate rooms 
within the bottling hall, of which we include 
a general view. 

Water for bottling is drawn from town 
supply and treated in a Permutit batch 
“Precipitator”’ plant, having a capacity of 
250/1000 gallons per hour, and then passed 
through a Carlson portable sterile sheet filter and 


cooled in an A.P.V. ‘* Paraflow ” 670 gallons per 
hour heat exchanger using brine at 22 deg. Fah. 
The chilled water is stored in an insulated tank, 
of 2400 gallons capacity, from where it passes 
through a final sterile Carlson filter, of 300 
gallons per hour rating, to the carbonator. 
Water for syrup making after precipitator treat- 
ment and filtering passes direct to the two 
3400-gallon mixing tanks. 

The syrups are prepared in two 400-gallon 
stainless steel steam jacketed mixing and pasteur- 


Location of y.h.f. trans- 

mitter-receiver controls on 

police motor-cycle. The 

transmit-receive push button 

is adjacent to the left-hand 
grip 


ising tanks having motor-driven agitators, and 
then passed through a portable sterile sheet filter 
of 400 gallons per hour capacity. They are 
cooled in an A.P.V. stainless steel heat exchanger 
able to deal with 400 gallons per hour and then 
transferred to cold storage and held at 45 deg. 
Fah. in three 400-gallon tanks, each equipped 
with motor-driven agitators. The temperature 
is maintained by a York Shipley automatic 
‘Freon 12” refrigerating plant. Automatically 
controlled positive displacement pumps transfer 
the syrup to a 15-gallon insulated balance tank. 


The bottling plant consists of a Dawson 
twelve wide ‘‘ Hydro ”’ bottle washing machine 
having a semi-automatic feed board and an 
automatic discharge, and having three detergent 
sections. A Permutit diaphragm pressure 
chlorine dosing plant capable of dealing with 
1000 gallons per hour treats the final rinse water 
which also passes through a portable sterile sheet 
filter of like capacity. Empty bottles are supplied 
to the washing machine by a Pantin gravity 
roller case conveyor and placed by hand on to 
the semi-automatic feed board of the washer. 
After inspection the bottles are carried on a 
Worssam slat chain conveyor to the Worssam 
filling unit consisting of a ten head syruper where 
the bottle receives the correct quantity of syrup ; 
a thirty head carbonated water filler which adds 
water to a controlled level ; and an eight head 
crowner. After being crowned the bottles are 
conveyed to a sixteen head Miller Kendall 
automatic rotary beverage mixer where the 
contents are thoroughly mixed by mechanical 
agitation. Following another inspection the 
filled bottles are labelled and discharged on to an 
accumulating table ready for hand loading into 
cases. 

Auxiliary equipment includes two Worthington- 
Simpson direct coupled centrifugal pumping sets, 
a “* Broomwade ” twin-cylinder, 6in by 64in air 
compressor complete with cooler and air receiver, 
and an air sterilising filter. 

[Reply Card No. E2122] 


Hydraulic Presses 


A NEw range of high-speed hydraulic presses 
designed and built for Dowding and Doll, 
Ltd., 346, Kensington High Street, London, 
W.14, by Rhodes, Gill and Co., Ltd., includes 
three models of 5, 10 and 15 tons capacity. The 
presses are of self contained design with the 
hydraulic reservoir, pump, motor, and all pipe 
work and control rods enclosed within a fabrica- 
ted steel frame of sturdy design. 

On all three models, operating pressure and 
slow ram advance for setting purposes are con- 
trolled by a regulator fitted close to the pressure 
gauge, for which an isolating valve is provided. 
Both the ram nose and the table are designed to 
accept most forms of tooling and the transparent 
plastics guards fitted allow a clear view of the work 





Bottling hall with the washing machine in the background and the filling unit in the foreground 
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15-ton capacity hydraulic press 


The 5-ton machine, which has a stroke of 4in, 
can be supplied either as a bench press or fitted 
on a pedestal for floor mounting. It is operated 
by a handrail which extends across the front of 
the press and the pedestal model can also be 
supplied for foot operation. An accumulator 
system provides means of rapid ram approach 
with instantaneous speed reduction and the 
application of full operating pressure immediately 
the load is applied. The use of a double-acting 
cylinder provides positive power ram return. The 
speed of the ram on the approach, pressing and 
power return strokes is 1000in, 35in and 650in 
per minute respectively. 

Both the 10-ton and the 15-ton machines 
operate on the jack-ram prefill system, and have 
strokes of 8in and 10in respectively. A device 
can be fitted to limit the downward stroke which 
is readily adjustable by means of a knurled wheel 


Pe Qe 


projecting from the side of the press and this 
device permits accurate inching of the ram. 

The speed of the ram on the standard 10-ton 
model is 390in, 35in and 186in a minute on the 
approach, pressing and power return strokes 
respectively. The corresponding speeds for the 
15-ton model, which is shown in our illustration, 
are 390in, 2lin, and 140in per minute. On the 
smallest press, which has a 7in deep throat, the 
height between the table and ram is 12in ; on the 
larger capacity machines, with throat depths of 
9in and 10in respectively, the table to ram 
heights are 164in and 194in. The table sizes are 
14in by 114in (5-ton) ; 16in by 14in (10-ton) ; 
and 18in by 16in (15-ton press). 

{Reply Card No. E2123] 


Motors for A.C. Locomotives 


TEN of the thirty-five 3300 h.p. a.c. locomotives 
being supplied to British Railways by the 
traction division of Associated Electrical 


Industries, Ltd., are being built at the Gorton 
Works of Beyer Peacock, Ltd. We illustrate an 
847 h.p. traction motor for one of these loco- 
motives being fitted to a wheel and axle set. The 
motor is, in general, a normal d.c. machine, but 
to enable it to operate satisfactorily with the a.c. 
have been 


ripple, non-inductive resistances 





Locomotive driving wheel, showing flexible link 
system for transmission of drive from a spider behind 
the wheel 





Traction motor and drive for British Railways a.c. locomotive 
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fitted across the field coils. Such an arrange- 
ment allows the a.c. components to be by-passed 
from the motor fields, while the connecting 
together of the poles themselves by means of a 
laminated ring inside the yoke casting ensures 
that the interpole flux and armature current are 
kept in phase with each other. The ratings are : 
Continuous, 975V, 700A, 847 h.p.; One-hour, 
975V, 760A, 920 h.p. 

The four motors in each locomotive are fully 
springborne in the bogies, the drive being 
transmitted to the road wheels by an Alsthom 
quill drive. This is seen outside the driving 
wheel in the lower illustration and is shown 
in more detail in the separate view of a wheel. 
The drive is transmitted through links between 
two driving members (which project through 
openings in the wheel web) and opposite corners 
of a floating member. The other corners of this 
member are connected by similar links to the 
wheel web. The axle rotates with sufficient 
clearance inside a hollow shaft carrying the 
gearwheel and driving member to allow for 
relative movements due to the bogie springs. 
These movements are accommodated by the 
system of driving links and floating member, the 
joints in which are formed by “ Silentbloc ” 
bushes and do not require lubrication. 

{Reply Card No. E2131]. 


Technical Reports 


A_ Sensitive Direct-Reading Pocket-Size Gamma 
Dosimeter. (A.E.R.E.—R3115.) By J. H. Howes 
(A.E.R.E., Harwell). H.M. Stationery Office. Price 
3s.—The instrument described in this report was 
developed to meet the need for a direct-reading 
dosimeter, with a sensitivity of about 20mR, suitable 
for carrying in a laboratory coat pocket. This 
instrument measures gamma radiation dose by using a 
simple condenser ionisation chamber. The self- 
capacitance of the electrodes of the chamber provides 
the necessary charge storage and the volt drop 
during gamma irradiation is directly proportional to 
gamma dose. The change in voltage across the 
ionisation chamber is measured by a single electro- 
meter valve circuit. A full explanation of the 
operating principles, together with a description of 
the circuit and instrument design, is given in the 
report. 


Resonance Integral Calculations for High-Tempera- 
ture Reactors. By J. P. H. Blake (U.K.A.E.A. 
Research Group, Winfrith) H.M. Stationery Office. 
Price 5s. 6d.—Methods of calculation of resonance 
integrals of finite dilution and temperature are given 
for both homogeneous and heterogeneous geo- 
metries, together with the results obtained from these 
methods as applied to the design of high-temperature 
reactors. In this report reference is made to a 
** Monte Carlo” calculation of the resonance escape 
probability in a lattice consisting of pellets of reso- 
nance absorber embedded in moderating material. 
An addendum gives further details of this calculation, 
and explains its relationship to a similar calculation 
for the resonance absorber (U238) considered in 
another U.K.A.E.A. report (A.E.R.E.-R2929). 


Launches and Trial Trips 


BRITISH MALLARD, Oil tanker ; built at Belfast by 
Harland and Wolff, Ltd., for the B.P. Tanker Com- 
pany, Ltd.; length between perpendiculars 495ft, 
breadth moulded 69ft, depth moulded 37ft, deadweight 
15,200 tons (summer draught), 13,650 tons (service 
draught) ; twenty-seven cargo oil tanks, two cargo 
pump rooms, two 250kW diesel-driven generators, 
one 75kW steam-driven generator; Harland and 
Wolff, single-acting, two-stroke, opposed-piston oil 
engine, six cylinders 750mm bore by 200mm com- 
bined stroke, 112 r.p.m., two oil-fired and one exhaust 
gas-fired boilers. Trial, May 9. 


City OF WORCESTER, cargo liner; built by the 
Caledon Shipbuilding and Engineering Company, 
Ltd., for Ellerman Lines, Ltd.; length overall 434ft, 
breadth moulded 59ft, depth moulded to shelter 
deck 36ft 9in, deadweight 8500 tons on 26ft 2in 
draught, sea speed 143 knots ; four holds, ten cargo 
derricks for 7-ton and 10-ton loads ; three 180kW 
diesel-driven generators; Clark-Sulzer, single-acting, 
two-stroke diesel engine, eight cylinders, 5040 b.h.p. 
at 121 r.p.m. Launch, May 12. 


THALASSA, Ocean research ship ; built by Chantiers 
et Ateliers Augustin Normand for the merchant 
marine ; length between perpendiculars 56.5m, 
breadth moulded 10.4m, depth moulded to main 
deck 4.45m, displacement 1480 tons ; speed 12 knots, 
static pull 13.5 tons, pull at 4 knots 10 tons; three 
1SOkVA alternators ; an eight-cylinder diesel engine, 
800 h.p. at 375 r.p.m., and one six-cylinder engine of 
300 h.p. at 600 r.p.m. Launch, May 8. 
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Apprentices Wages 


Recent negotiations on wage rates for 
apprentices in the engineering industries have 
now been concluded. An agreement between 
the Engineering and Allied Employers 
National Federation and the Confederation 
of Shipbuilding and Engineering Unions 
provides for wage increases for all apprentices, 
ranging from 3s. 10d. a week at the age of 
fifteen to 17s. at the age of twenty. These 
increases are to be added to the apprentices’ 
supplementary payments and do not alter 
the system of calculating their basic rates. 
Apprentices’ basic wages are computed as a 
percentage, varying according to age, of the 
rate paid to skilled fitters. The new agree- 
ment took effect last Monday. 


Merchant Shipbuilding Returns 


The Shipbuilding returns for the quar- 
ter ended June 30 have been published by 
Lloyd’s Register of Shipping and state that 
in Great Britain and Northern Ireland the 
work in hand amounted to 261 ships of 
1,866,288 tons gross, the lowest figure since 
September, 1946. Included in the total are 
55 oil tankers of 895,175 tons gross or 48 per 
cent of the ships building, and 31 ships of 
238,835 tons, or 14-7 per cent of the total, for 
registration abroad. During the quarter 
the totals of ships commenced, launched or 
completed totalled 69 ships of 273,613 tons, 
71 ships of 345,958 tons and 76 ships of 
377,477 tons respectively. Abroad, the work 
in hand totalled 1203 ships of 7,257,887 tons 
gross, the leading countries being Japan with 
981,026 tons and Germany with 929,826 tons. 
Oil tankers accounted for 188 ships of 
3,463,438 tons gross or 47-7 per cent of the 
total under construction. Tonnage com- 
menced, launched and completed amounted 
to 491 ships of 1,554,326 tons, 488 ships of 
2,142,122 tons, and 459 ships of 1,721,248 tons 
respectively. Of the tonnage building 
3,022,292 tons or 41-6 per cent were for 
export. Throughout the world 1464 ships of 
9,124,175 tons gross were under construction 
of which 20-5 per cent are being built in 
Great Britain and Northern Ireland. Oil 
Tankers accounted for 243 ships of 4,358,613 
tons or 47-8 per cent and the tonnage building 
for export totalled 3,261,127 tons. Of this 
all the steamships and motorships under 
construction, 4,900,147 tons or 53-7 per cent 
are to be classed with Lloyd’s Register. 


Unemployment 

The Ministry of Labour reports that 
on July 11, there were 291,919 people regist- 
ered as unemployed in Great Britain, of 
whom 281,747 were wholly unemployed 
and 10,172 temporarily stopped. Expressed as 
a proportion of the estimated number of 
employees, unemployment on July 11 was 
1-3 per cent ; in June it was 1-4 per cent and 
a year ago it was 1-8 per cent. Between 
June 13 and July 11, the number of un- 
employed dropped by 13,208 ; there was a 
fall of 15,411 in the number wholly un- 
employed, but the number of “ temporarily 
stopped ” increased by 2203. The number of 
unemployed adults fell by 16,131, but there 
were 2923 more boys and girls out of work. 
The number of people registered as unem- 
ployed in Northern Ireland on July 11 was 
28,520 which was 1036 fewer than a month 


earlier ; the July figure represents 6 per cent 
of the estimated total number of employees. 

In the four-week period ended July 6, the 
Ministry of Labour says that the employment 
exchanges in Great Britain filled 155,912 
vacancies. The number of vacancies notified 
to the exchanges but remaining unfilled on 
July 6 was 379,548, which was 18,668 more 
than in June. The normal seasonal change is 
an increase of about 17,000. 


Careers in Iron and Steel 


A booklet, entitled Jron and Steel: 
Master of Them All, has just been published 
by Head Wrightson and Company, Ltd. 
(price 5s.). Its author is Mr. Richard Miles, 
who recently retired from the chairmanship 
of the Head Wrightson group. He has set 
out “some elementary observations on iron 
and steel, on the iron and steel trade and on 
its history and present position in Great 
Britain ” in a way that should appeal to boys 
who may contemplate a career in the industry. 
Originally, the booklet was prepared for 
Head Wrightson apprentices but it is now 
being made available to others and, particu- 
larly, to schools and technical colleges. The 
material is, in fact, presented in the form of 
twelve “‘ lectures,” the last of which deals 
specifically with careers in iron and steel. 


West Country Foundry 


‘On July 19, the foundation stone was 
laid of a new foundry being built for the 
Heathcoat group of companies at Tiverton. 
The foundry is situated at the Lowman 
works of Stenners of Tiverton, Ltd., and 
E. V. Twose (Manufacturing), Ltd., and will 
replace the 150-year-old foundry at the 
textile works of the parent company. There 
is a main single-span building 150ft long, 
40ft wide and 20ft high, at one end of which 
there is a 40ft by 30ft fettling shop. The 
foundry, which includes the latest amenities, 
is designed for an output of about 700 tons 
a year. An interesting fact which was 
emphasised last week at the stone-laying 
ceremony is that an iron foundry has been 
operating continuously at Tiverton for more 
than 150 years. It was in existence before 
John Heathcoat started making lace in 1816 
and must therefore be among the oldest 
industries in the town. 


Export Trends 


Trends in this country’s exports of 
manufactured goods are surveyed in the 
current issue of the Board of Trade Journal. 
This survey explains that by the second half 
of 1959, some revival in demand for imports 
by the primary producing countries was 
adding to the effect of the general expansion 
of industrial activity to cause a strong 
expansion in world trade in manufactures. 
To see trends in trade in their proper per- 
spective, it is essential in most cases to 
compare 1959 with 1957, rather than with 
1958 which was a year of recession. The 
value of world exports of manufactures in 
1959 was 8 per cent more than in 1957, most 
of the increase being in the volume of goods 
exported. There was a further substantial 
increase in the first quarter of this year. 
But, the Board of Trade says, United King- 
dom exports of manufactured goods again 
increased less than the world average between 
1957 and 1959 and in the first quarter of 


1960 ; the countries expanding their exports 
vigorously were Japan and nearly all the 
Continental European countries. 
Commenting on “‘ commodity trends,”’ the 
survey says that an outstanding feature has 
been the better than average performance by 
the United Kingdom in exports of the large 
mixed group classified as ‘‘ machinery other 
than electrical.”” Shipments of this group 
from the United Kingdom increased last year 
at a faster rate than that for all manufac- 
turing countries, compared with either 1958 
or 1957. Germany’s exports increased only 
slightly compared with 1958, but were 
showing much the same rise over 1957 as the 
United Kingdom’s. On -the other hand, 
exports from the other Common Market 
countries, with the exception of Belgium- 
Luxembourg increased at a faster rate last 
year compared with 1957, than did those of 
the United Kingdom. United States exports, 
which had been depressed in 1958 and the 
first half of last year, picked up in the second 
half of the year and for 1959 as a whole were 
marginally higher than in 1958, though 
still lower than in 1957. The United Kingdom 
also increased exports of metal-working 
machinery by much more than the average 
during 1959, though this was largely a 
reversal of the heavy fall in 1958. Compared 
with 1957, exports of metal-working machinery 
from the United Kingdom were little changed, 
as were those from the U.S.A ; Germany’s 
exports in this category, however, were up by 
about 10 per cent. The United Kingdom’s 
exports of electrical equipment in 1959 were 
4 per cent higher than in 1958, which was 
about half the average rate for all manu- 
facturing countries. Of the major exporting 
countries, both France and Germany last year 
registered gains of more than 20 per cent on 
1957 and the Netherlands’ exports were up 
by about 40 per cent. The outstanding feature 
however, has been the phenomenal continued 
increase in Japan’s exports of electrical 
equipment which doubled between 1958 and 
1959. On the other hand, last year’s exports 
of electrical equipment from the U.S.A. were 
slightly lower than in either 1958 or 1957. 


Washing Facilities in Factories 


The Ministry of Labour has stated 
that from August 1 factory owners and 
occupiers in Great Britain will have to 
include running hot and cold or warm water 
among the facilities for washing for workers 
employed by them. An order entitled the 
Factories Act, 1959 (Commencement No. 2) 
Order, 1960, brings into operation on that 
day Section 18 of the Factories Act, 1959, 
which requires that these additional facilities 
shall be added to the provisions of Section 42 
of the Factories Act, 1937, which lay down 
that adequate washing facilities including 
soap and clean towels or other suitable means 
of cleaning or drying, shall be provided and 
maintained. At the same time the Minister 
of Labour has laid before Parliament the 
Washing Facilities (Running water) Exemp- 
tion Regulations, 1960. These exempt until 
August 1, 1961, ali factories employing five 
workers or less from the requirement to 
provide running water for washing for 
factory workers. They also empower district 
inspectors to grant exemptions for factories 
in the circumstances specified in the regu- 
lations. 
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Appointments 


Mr. S. PARKER has been appointed home sales 
manager of J. H. Fenner and Co., Ltd. 

Mr. RoBerT BRADLEY has joined Stanley Works 
(G.B.), Ltd., as chief planning engineer. 

Sir CHARLES GOODEVE, F.R.S., is being nominated 
as President of the Iron and Steel Institute for 1961-62. 

Mr. Peter E. M. SuHarp, A.C.G.I1., fhas been 
appointed general manager of Westrex Company, 
Ltd. 


Mr. GORDON PATTERSON has been elected President 
and a director of The Yale and Towne Manufactur- 
ing Company. 

Mr. G. Sims-Davists, M.I.Mech.E., has been 
appointed general manager of Hancock and Co. 
(Engineers), Ltd. 


Mr. ADAM E. Kirk, managing director of Kirk 
and Co. (Tubes), Ltd., has been elected a Sheriff of 
the City of London. 

Sir RICHARD PowELL, Br., director-general of 
the Institute of Directors, has been appointed a 
director of Bovis Holdings, Ltd. 

HOLMAN Brortuers, Ltd., announces the appoint- 
ment of Mr. H. S. Warwick as manager of the West 
African branch, with headquarters at Takoradi, 
Ghana. 


Mr. A. J. BURTON, M.I.Mech.E., is to join the 
headquarters staff of Birmingham Small Arms Com- 
pany, Ltd., on August 1, as director of manufactur- 
ing services. 

Mr. W. H. EveRARD, deputy general manager of 
the foundry division of Edgar Allen and Co., Ltd., 
has been elected President of the British Electric 
Steel Makers’ Guild 

Dowty Group, Ltd., announces that Mr. Lionel 
Harper, managing director of Dowty Hydraulic 
Units, Ltd., has been appointed a director of 
Coventry Precision, Ltd. 

ASSOCIATED ELECTRICAL INDUSTRIES, Ltd., has 
announced the appointment of Mr. J. A. Brooks as 
divisional assistant manufacturing manager, motor 
and control gear division. 

Mr. C. G. Pickett has been appointed chief civil 
engineer at the*civil engineering contracts section 
of Thyssen Shaft Sinking Company, Ltd., Coombe 
Road, New Malden, Surrey. 


Dr. J. GriEvE has been appointed general manager 
of Brockhouse Castings, Ltd., in succession to Mr. 
W. Brunt who has retired from the position. Mr. 
Brunt has been appointed a director of the company. 

Mr. B. A. Gomm has been appointed general 
manager of F. Perkins (Australia) Pty., Ltd., Dan- 
derong, Australia. He has been succeeded as 
general manager in South Africa by Mr. A. M. B. 
Cross. 

Mr. G. C. Otrrway has been elected president 
of the Council of Scientific Instrument Manufac- 
turers’ Association of Great Britain for the year 
1960-61. Mr. A. W. Jones has been elected vice- 
president. 

SAMUEL Fox AND Co., Ltd., has announced the 
following appointments : Mr. E. Hampshire, billet 
mill manager; Mr. N. P. Bromiley, production 
controller; Mr. C. Gray, assistant manager, bar 
and rod mill. 

THE ExpoRT CREDITS GUARANTEE DEPARTMENT 
announces that Mr. J. N. Hogg has been appointed 
as deputy chairman of the Department’s advisory 
council following Sir Richard Jessel’s resignation 
through ill health. 

Mr. A. G. MILNE, M.I.E.E., has been appointed 
Bristol manager of the South Western Electricity 
Board. He succeeds Mr. G. W. Richards who has 
retired after forty-six years’ service in the electricity 
supply industry. 

THE KEY ENGINEERING COMPANY, Ltd., has 
announced the following appointments : Mr. K. A. 
Skinner, general manager ; Mr. H. L. Harclerode, 
general sales manager ; Mr. F. V. Wickham, tech- 
nical director ; Mr. G. H. Mortley, commercial 
manager. 

Mr. JOHN BERTRAM ADAMs has been appointed 
director-general of CERN until August 1, 1961. 
As from October 1, 1960, Mr. Adams will serve in 
this capacity on a part- -time basis since, by agreement 
with the British Authorities, he will divide his time 
between CERN and the new laboratory for Plasma 
Physics at Culham, United Kingdom, of which he 
is director designate. 


Business Announcements 


Mr. F. E. Pomeroy has retired from the board of 
Nalder Brothers and Thompson, Ltd., after forty- 
seven years in the company’s service. 

HiGH Duty A.Loys, Ltd., has moved its Birming- 
ham sales office to 369, City Road, Edgbaston, 
Birmingham, 16 (telephone, Bearwood 2344). 

ALLEN WEST AND Co., Ltd., has moved its Birming- 
ham office to Pearl Assurance House, Temple Row, 
Birmingham, 2 (telephone, Birmingham Central 7831). 

F’AG BEARING ComPANY, Ltd., has opened a new 
branch office at 36, Marsel Street, Swansea, (telephone 
Swansea 53304), under the management of Mr. B. J. 
Reynolds. 

WRIGHT RAIN, Ltd., announces the formation of a 
new company, entitled Luyben Verschueren, N.V., 
at Baarle Nassau, Holland, to sell its equipment in 
the Benelux countries. 

SOLARTRON LABORATORY INSTRUMENTS, Ltd., a 
subsidiary of the Solartron Electronic Group, Ltd., 


has moved to Cox Lane, Chessington, Surrey 
(telephone, Lower Hook 2150). 

STARTRITE ENGINEERING COMPANY, Ltd., and 
STARTRITE MACHINE TooL Company, Ltd., have 
opened new sales offices and show rooms at 
Darland Hall, Star Mill Lane, Chatham. 

THE GENERAL ELECTRIC COMPANY, Ltd., states 


that the Witton Moulded Insulation Works of 
Birmingham has outgrown its name and is now to be 
known as G.E.C. Moulded Plastics Division. 

JOSEPH SANKEY AND Sons, Ltd., Hadley Castle 
Works, Wellington, Shropshire, states that subse- 
quent to general expansion within the Vendodi vision, 
its sales department has moved to 168, Regent Street, 
London, S.W.1 (telephone, Regent 3261). 

THE DELTA METAL COMPANY, Ltd., and Foster 
BROTHERS, Ltd., announce that ‘* Deltathene ’’ and 
** Deltaplast ’”’ polythene pipes are now to be pro- 
duced and marketed by a new company—Foster 
Brothers Plastics, Ltd., Lea Brook Tube Works, 
Wednesbury, Staffordshire. 


PALMER-BEE COMPANY, Detroit, Michigan, U.S.A., 
and Brown, LENOX AND Co., Ltd., Pontypridd, 
Glamorgan, South Wales, have made an agreement 
under which Brown, Lenox and Co., Ltd., wid 
manufacture in this country Palmer-Bee heavy-duty 
conveyors and auxiliary equipment for rolling mills. 

THORN ELECTRICAL INDUSTRIES, Ltd., and STAN- 
DARD TELEPHONES AND CABLES, Ltd., announce an 
agreement under which the ‘‘ Brimar”’ valve and 
cathode ray tube division of Standard Telephones 
and Cables, Ltd., has been acquired by Thorn. The 
“special”? valve division of Standard Telephones 
and Cables, Ltd., is not included in this agreement. 

GOODYEAR TYRE AND RUBBER COMPANY, Ltd., 
has announced that, for the twenty-three Vickers 
“ Vanguard ” 952 aircraft to be supplied to Trans- 
Canada Airlines, the wheels and brakes are being 
manufactured by Goodyear in the U.S.A. and the 
tyres and anti-skid equipment by Goodyear, Great 
Britain, while after-sales service will be furnished by 
Goodyear, Canada. 

WILLIAM Bosy AND CompPANy, Ltd., has made a 
general agreement with N.V. Bronswerk, Amersfoort, 
Holland, for the manufacture of Boby water treat- 
ment plant in the Benelux countries and the rest of 
Europe excluding Scandinavia and Italy. The 
agreement contains provisions for the British and 
Dutch firms to collaborate in the design and manu- 
facture of all types of electrodialysis plant. 

FAIREY ENGINEERING, Ltd., has been awarded by 
the Commonwealth Government of Australia an 
agency for the sale of the ‘* Malkara” anti-tank 
missile throughout the world except in the United 
States of America. Fairey Engineering, Ltd., has 
also been appointed to assist in the introduction of 
the 400 missiles ordered for the British army ; this 
will involve some design work. The 5ft long, 200 Ib 
** Malkara ”’ is a wire-guided line-of-sight weapon. 

CHASESIDE ENGINEERING COMPANY, Ltd., states 
that with the establishment of the headquarters of 


‘its service organisation at the premises of its parent 


company, British Northrop, Ltd., as from August I, 
all service matters relating to Lancashire and York- 
shire will now be dealt with from Philips Road, 
Blackburn, Lancashire (telephone, Blackburn 4065). 
The Ware service depot will still be maintained, and 
in addition to its present activities will also cover 
the service and spares requirements of Norfolk, 
—- Hampshire, Dorset, Wiltshire, Somerset and 
Bristol. 


Contracts 


GEORGE COHEN, SONS AND Co., Ltd., has received 
the contract for the dismantling and disposal of the 
plant and buildings of the former Normanby Iron- 
works, Middlesborough. 


PERKINS ENGINES, Ltd., has received an order from 
Droningborg Maskinfabrik A/S, Randers, Denmark, 
for 400 Four 99 diesel engines. These power units, 
which develop 39 b.h.p. at 3000 r.p.m., will be used 
in the Danish company’s self-propelled combine 
harvesters. 


POWELL DUFFRYN ENGINEERING COMPANY, Ltd., 
has been awarded a contract by Richard Thomas and 
Baldwins, Ltd., valued at approximately £300,000, 
for the provision at the new Spencer Works at 
Llanwern of site workshop and general miscellaneous 
engineering services. 


CHEMICAL CONSTRUCTION (G.B.), Ltd., has been 
awarded the contract to build a 50 tons per day 
sulphuric acid plant and a 6 to 10 tons per hour 
single superphosphate plant for Adarsh Chemicals 
and Fertilizers, Ltd. The plant will be built at 
Bombay. 


ASSOCIATED ELECTRICAL INDUSTRIES, Ltd., Switch- 
gear Division, has received an order from the Central 
Electricity Generating Board for the switchgear asso- 
ciated with the experimental 380kV working of a 
transmission line between High Marnham and Monk 
Fryston. It is the first order placed by the C.E.G.B. 
for 380kV switchgear, and will include 380kV isol- 
ators and earth switches, substation connections and 
protective gear at High Marnham. The equipment 
will be manufactured at A.E.I. Switchgear Division’s 
works at Willesden and Higher Openshaw, and 
A.E.I. Instrumentation Division’s works at Trafford 
Park. 


THE CENTRAL ELECTRICITY GENERATING BOARD 
has placed contracts during the past month for power 
stations, transmission lines and transforming stations, 
totalling about £4,930,000. The principal contracts 
include : Blyth ** B’’ power station, booster, starting 
and standby boiler feed pumps for Nos. 7 and 8, 
350MW turbo-generators (Sulzer Brothers (London), 
Ltd.) ; Uskmouth “ B”’ power station, Mon., one 
144MVA, 13-8kV/145-4kV transformer No. 3 (The 
General Electric Company, Ltd.) ; Brunswick Wharf 
power station, uprating 132kV switchgear (Associated 
Electrical Industries, Ltd.) ; Kirkby 132kV_ sub- 
station, 132kV outdoor switchgear (Associated 
Electrical Industries, Ltd.) ; High Marnham sub- 
station, one 400MVA, 380kV/275kV, auto-trans- 
former (the English Electric Company, Ltd.) ; Monk 
Fryston substation, one 400MVA, 380kV/275kV, 
auto-transformer (Ferranti, Ltd.); Corby  sub- 
station, two 180MVA, 275kV/132kV_ transformers 
(the English Electric Company, Ltd.) ; Bustleholm 
substation, two 180MVA, 275kV, 132kV transformers 
(The General Electric Company, Ltd.) ; Brinsworth 
substation, 275kV, 7500MVA switchgear (Associ- 
ated Electrical Industries, Ltd.), 275kV overhead 
lines (British Insulated Callender’s Cables, Ltd.) ; 
Nechells substation, 132kV, 3500MVA_ switchgear 
(The General Electric Company, Ltd.) ; Rugeley- 
Whitfield, 132kV overhead line (Associated Electrical 
Industries, Ltd.) Ironbridge-Oswestry, 132kV over- 
head line (Balfour Beatty and Co., Ltd.). 


Miscellanea 


FLEXIBLE HyDRAULIC Host.—Hydraulic hose for 
vehicle brake systems is now being reinforced with 
I.C.I. ** Terylene * polyester fibre in all Lockheed 
and Girling installations. ‘* Terylene * was chosen 
for the ability to contain pressure with very little 
expansion, but has also effected an increase in 
strength ; previous Lockheed hose to meet the S.A.E. 
requirement of 5000 Ib per square inch was tested to 
8000 Ib per square inch, whereas the new hose is 
tested to 12,900 lb per square inch. 


HEAT EXCHANGE Unit.—A heat exchanger capable 
of removing up to 10,000 B.Th.U. per hour from 
fluids at pressures up to 2000 Ib per square inch has 
been evolved by Crane Packing, Ltd., Slough, Bucks, 
primarily for inclusion in cooling systems for mech- 
anical shaft seals. Flow rates for product and coolant 
(water) range up to 120 g.p.h., and the ** working 
temperature * up to 180 deg. Fah. The “ Heat 
Dissipater * is entirely of stainless steel, except for 
the connections in contact with water, which are of 
cadmium plated mild steel. 
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Moselle Canal Progress 


No. 


The Moselle Treaty signed in October, 1956, by France, the German Federal 
Republic, and Luxembourg, provides for making the river navigable for 1500- 
tonne vessels between Thionville and the confluence with the Rhine at Koblenz. 
It is hoped to have the canalisation in use by 1963, initially with a capacity of 


10,000,000 tonnes per annum. 


Some 800 million kWh of electricity will also 


be generated in power stations making use of tubular Kaplan turbines (“‘ bulb” 


turbines). 


The navigation is to be extended to Metz by widening the existing 
Iron Ore Canal to carry ships of 1500 tonnes. 


On its completion, the Moselle 


Canal is to be operated as an international waterway under a similar régime to 


the Rhine. 


The following article describes the project and some of the work 


now being carried out. 


PROM its origin on the Col de Bussang (735m 
sea level) in the Vosges mountains, to its 
confluence with the Rhine at Koblenz (at 59m 
sea level), the Moselle has a length of 520 km 
of which 278 km are in France, 36 km form the 
frontier between Germany and Luxembourg, 
and the remaining 206km are in German 
territory: of the total catchment area of 28,000 
square kilometres, about 11,500 square kilo- 
metres are in France, the principal tributaries 
being the Meurthe and Seille on the right bank 
and the Madon and Orne on the left. Between 
the Franco—German frontier at Apach and the 
city of Trier (Tréves) about 45 km downstream, 
the rivers Sire (Sauer) on the left bank, and Saar 
(Sarre) on the right, contribute the catchment 
from a further 12,500 square kilometres. Below 
Trier lies the remainder of the catchment area, 
4000 km without any major tributaries. 

The Moselle is characterised by the wide varia- 
tion in its water burden, and the rapid rise of 
of its flood waters. In times of prolonged 
drought, as in 1949, the flow rate may fall to as 
little as 10 cumecs, while on the other hand during 
































major floods, as in December, 1947, a flow of 
3000 cumecs was observed at the mouth of the 
Sdare, and as much as 4300 cumecs at the con- 
fluence of the Saar. The river has been known 
to rise at the rate of 20cm per hour. 

Taking the confluence of the Sdre as point of 
reference, the average minimum flow rate over 
the years 1927-57 amounted to 29 cumecs, while 
the median rate was 85 cumecs. 

Shipping on the Moselle flourished until the 
nineteenth century, but later declined as the 
river was not suitable for the larger boats which 
alone could have competed with the railway. 
To this day, however, shipping traditions are 
maintained in riparian towns such as Wasser- 
billig in Luxembourg many of whose citizens 
practise their trade on the Rhine and other 
inland waterways. Regulation work carried 
out between 1838 and 1890 was confined to the 
construction of groins and dykes and did not 
concern itself with navigation. 

With the rise of the Lorraine iron and steel 
industry, on the basis of the Minette ores, 
interest was aroused in cheap coal of good coking 
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Fig. 1—General scheme of Moselle navigation. 


In addition to the existing weir and lock at Koblenz, thirteen 


further stages and a second lock at Koblenz are scheduled for construction by 1963, to make Thionville 
accessible to vessels of 1500 tonnes. Power stations to generate 800 million kWh annually are also being built 


quality. Such coal is obtainable from the Ruhr 
basin, from where transport by water over the 
Rhine and Moselle constitutes the most direct 
and cheapest route. The question of whether 
the Moselle navigation should be built was there- 
fore for many years a matter of contention, 
principally between the steel interests of Lorraine 
and their competitors on the Rhine and Ruhr. 
Arguments against the canal put forward by the 
German side have been that it would be uneco- 
nomic for the volume of traffic in question, and 
that in any case the railway was providing an 
efficient and equitable service. To this, the 
Lorraine steel industry was able to point out 
that as recently as 1940 when the province was 
in German hands the canalisation scheme was 
regarded favourably by the German Government 
which made a beginning by constructing a weir 
and lock at Koblenz. As regards the cost of 
rail transportation, although there was no direct 
tariff discrimination against France, a differ- 
ential treatment was practised by allowing 
important rebates to the German works. It was 
maintained in favour of the canal scheme that so 
far from being an economic liability it would 
pay for itself owing to the existing and potential 
traffic demand. For the period immediately 
following the opening, French estimates have put 
the total annual tonnage demand at approxi- 
mately 10,000,000 tonnes, being made up as 
follows : 


Upstream traffic : 
y ; 2,500,000 tonnes 


Coking coal. % 1,100,000 tonnes 


Overseas ores 450,000 tonnes 
Sy rr 100,000 tonnes 
Miscellaneous . 550,000 tonnes 
Total 4,700,000 tonnes 


Downstream traffic : 
Steel products 
. ee 
cere 
Cement, slag, &c. 
ire) (oaks eins acts Jee 
Local traffic between Trier and 
Koblenz see 
Total traffic to 
Luxembourg 


1,800,000 tonnes 
300,000 tonnes 
. 450,000 toanes 
700,000 tonnes 
3,250,000 tonnes 


see eee eee 1,000,000 tonnes 
and from 
... «se 1,000,000 tonnes 


MOSELLE TREATY 


Following the setting-up of the European Coal 
and Steel Community in 1952, negotiations for 
the Moselle Canal were successfully concluded 
with the signing of a treaty at Luxembourg on 
October 27, 1956, between the French Republic, 
the German Federal Republic, and the Grand 
Duchy of Luxembourg. Some hard bargaining 
had preceded the agreement ; an important 
concession by France concerned the Rhine Canal 
(Grand Canal d’Alsace). This canal,* which was 
to have extended from Kembs near Basle to 
Strasbourg, now was to end halfway at Vogel- 
griin. The remaining stages were to be river 
stages, with locks and power plants constructed 
in loop canals. Although more expensive and 
less favourable to maintenance and navigation, 
the modified scheme preserved German access 
to this part of the Rhine, and by keeping the 
existing river bed filled prevented any danger 
to the land which might arise from a lowering of 
the water table. 

The Moselle Treaty stipulated the construction 
at an early date of a waterway on the Moselle 
connecting Thionville and Koblenz and suitable 
for 1500-tonne vessels. For the overall financial 
and technical control of the enterprise there was 
to be established within one month of the treaty 
coming into force the ‘‘ International Moselle 
Company,” a limited company under German 
law (G.m.b.H.) and with a seat in Trier. Its 
capital of DM.102 million was contributed by 
France and Germany in equal shares of DM. 
50,000,000 and the rest by Luxembourg. The 





* THe Enoineer, April 30, 1957, page 322. 
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Fig. 2—Nearing completion is the stage at Trier-Feyen, which comprises a barrage with three 40m wide 
sector gates, a shipping lock of standard size (170m long by 12m wide), a boat lock and a power 


station. 


total cost of the work had been estimated in 
August, 1955, as DM.370 million, of which 
Germany was to contribute DM.120 million, 
France DM.248 million, and Luxembourg 
DM.2,000,000, any excess sums to be covered 
by Germany and France in the ratio of 120 : 250. 
A further contribution ad fonds perdus of DM. 
70,000,000 by Germany and DM.10,000,000 by 
France was agreed upon for purposes other 
than the navigation. 

On completion, the canal will be taken over 
and operated by an international commission 
under a régime similar to that on the Rhine. 
The Moselle is to be open to international ship- 
ping, the traffic revenue being devoted to opera- 
tion, maintenance, and repayment of the capital, 
in that order. The system of charges is laid 
down in detail in the Treaty. Freight and 
passenger rates are to correspond to the average 
prevailing on the rivers Main and Neckar and 
will remain linked to them. The tariff structure 
is to be based onthe German Transport Ministry’s 
classification of goods, initial rates varying from 
0-9 pfennig per tonne-kilometre for Class I to 
0-275 pfennig per tonne-kilometre for Class 
VI. Special reduced rates were laid down for 
fourteen items, including, in particular, coal, 
ores, scrap, and slag (0-20 pfennig per tonne- 
kilometre each), pit props (0-175 pfennig per 
tonne-kilometre), and cement (0-285 pfennig 
per tonne-kilometre). 


GENERAL SCHEME 
As laid down in the Treaty, the construction 
programme comprises thirteen stages between 
Koblenz at river kilometre 0 and Thionville 
(Diedenhofen) at river kilometre 270-781, of which 
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A second lock, 20m wide, can be built at some later date 


nine are downstream of the mouth of the Sire 
at Lehmen, Miiden, Fankel, St. Aldegund, 
Enkirch, Zeltingen, Wintrich, Detzem, and 
Trier. Four are above the confluence of the 
Stare, at Grevenmacher and Palzem on the 
German—Luxembourg frontier, and Apach and 
KOnigsmacher in France. 

Our illustration (Fig. 1) shows the scheme. 
The work involves the construction of weirs 
and locks, a shipping channel and ports. It is 
being carried out under the supervision and 
detailed control of the Moselle Company by the 
national river boards of the region, which have 
engaged a large number of private contractors. 
Power stations are being built in conjunction 
with the various stages in Germany and on the 
German-—Luxembourg border—there will be 
none in France—by a separate undertaking, the 
Moselle Power Company. The Canal des 
Mines de Fer de la Moselle (CAMIFEMO) 
between Metz and Thionville, completed in 
1932 to carry 300-tonne iron ore barges, is to be 
enlarged by France to enable vessels of 1500 
tonnes to reach Metz from the Rhine. 


NAVIGATION WORKS 


The canal is to remain navigable for rates of 
flow ranging from the minimum up to 650 or 
700 cumecs. In order to preserve the scenery 
of the Moselle valley as much as possible, all 
structures had to be built so as to project as little 
as possible above the water. Under extreme 
flooding the whole area, including weirs, locks 
and power stations, will be submerged, an 
eventuality which the design had to allow for. 

Barrages.—In general, each stage is to have 
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above the Sire confluence, at Grevenmacher 
and at Palzem, only two gates of 40m width 
are to be used. Of the two French stages, 
Apach will have one lever weir and two sector 
weirs, each 27-5m wide, while K6nigsmacher 
is to be equipped with four openings of 27-5m 
each, of which two will have lever gates, and 
two, sector gates. 

Locks.—The standard ship locks are to have a 
clear length of 170m, and a clear width between 
fenders of 12m. The minimum depth of water 
is to be 3-5m, so as to allow for a future deepen- 
ing of the channel from 2-9m to this figure. A 
second lock to the already existing one is to be 
constructed at Koblenz, and provision is to be 
made at the site and in the dimensioning of the 
crown and tail bays to permit the addition of a 
second series of locks of the same length but of 
20m width for pusher traffic. 
sg, For boats and pleasure craft, small locks 18m 
long by 3-5m wide are being ‘provided ; these 
have a minimum depth of 1-5m. 


(To be continued.) 


Instruments and Measurements Con- 
ference and Exhibition 


The Fifth International Instruments and 
Measurements Conference and _ Exhibition, 
organised by the Royal Swedish Academy of 
Engineering Sciences and the Swedish Associa- 
tion of Technical Physicists, will take place from 
September 13 to 16 at the Royal Institute of 
Technology, Stockholm. The United Kingdom 
Atomic Energy Authority and the Nuclear 
Energy Trade Associations’ Conference are 
co-ordinating a large British contribution of 
scientific papers, scientific exhibits and industrial 
and commercial exhibits. 

Twenty-six papers on nuclear subjects—fourteen 
from U.K.A.E.A., one from Department of Scien- 
tific and Industrial Research and eleven from in- 
dustry—have been accepted from the United 
Kingdom. A scientific exhibition will also be held in 
the Royal Institute of Technology, from Septem- 
ber 12 to 16, while a commercial instruments and 
measurements exhibition will be held in the 
Osterman Marble Halls from September 10 to 
17. About one-third of the total space will be 
occupied by a self-contained British Section, 
with a total area of 6000 square feet. 


375MVA High-Voltage Transformer 


A.S.E.A., Vasteras, has received from the 
Swedish State Power Board an order for a 
400kV, three-phase transformer, which is to have 
a rating of 350,000kVA in the initial stage of 
operation. Later on, the rating will be increased 
to 375,000kVA. This transformer unit, it is 
stated, will be the largest ever manufactured by 
the company and it will constitute a world record 
for the high voltage in question. The increase 
in transformer ratings leads to a better economy, 
which in the attempt to reduce the costs of power 
transmission constitutes an important step. It 
is often the transport facilities which limit the 
size of a transformer: in the present case a new 
transport truck will be required. The Swedish 
State Railways have recently ordered such a truck, 
which will have a load capacity of 260 tons. 
However, the total capacity of this truck will not 
be utilised, since during the last part of the 
journey the transformer will have to travel by 
road, where the maximum load will be limited to 
225 tons. When erected on its site, the trans- 
former will have a total weight of about 300 tons. 


Second Ilmac Congress and 
Exhibition 

Following the great success of the first ILMAC 
(International Congress and _ Exhibition of 
Laboratory, Measurement and Automation Tech- 
niques in Chemistry) which took place in Novem- 
ber, 1959, in Basle, the organising committee 
have decided unanimously to repeat that event. 
The second ILMAC will be held from October 
15 to 20, 1962, in the buildings of the Swiss 
Industries Fair in Basle. 
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Compact Cars 


The present confusion among motor car 
makers in Detroit is understandable. In the 
first quarter of this year, for example, the 
American public rushed to buy a record 
number of expensive Cadillacs. At the 
same time, it tumbled over itself in quest of 
such money-saving ‘“‘ compact ”’ cars as the 
** Falcon,” the ‘* Valiant,” the ‘* Corvair ”’ 
and the ‘“* Comet,”’ as well as the “‘ Rambler ” 
and the “ Lark.” These contrary trends 
created a “‘ squeeze on the middle,” which 
hurt such makes as Chrysler’s DeSoto, 
General Motors’ Buick and Ford’s Mer- 
cury, and cut into sales even of conventional 
Fords and Plymouths. As the scramble for 
competitive position intensifies, several un- 
certainties now hang over the Motor City 
like a pall of exhaust. The fast-selling 
compact cars, it must be remembered, 
require no such “ money-saving” optional 
equipment as power steering and power 
brakes. Thus, even a 6,500,000 car year, 
if it could be achieved, would not mean 
what it used to. To date, in terms of pro- 
duction and sales, things are not too bad, 
although a 6,200,000 car year seems about 
the best the industry can hope for. Two 
million automobiles were produced in the 
first quarter of 1960, and 1,000,000 were 
still in the hands of dealers on April 1. The 
projection for the second quarter called for 
an output of 1,700,000 cars, with compact 
cars rising from 23 per cent of the total to 
31 per cent. 

Many an intellectual, contemptuous of 
tail fins and big car display generally, has 
scoffed at Detroit for not getting down to 
utility cars until the 1960 model years. The 
argument is that if American Motors could 
produce the ‘“‘ Rambler American” in 1958 
as the answer to the imported Volkswagens 
and Renaults, the rest of the motor-car 
makers at least might have joined the parade 
in 1959. However, American Motors, as 
the rest of Detroit sees it, had nothing to lose. 
Moreover, by luck or foresight, it had kept 
its old 1954 “Rambler American” dies— 
which, as the compact idea took hold, 
could be put back to work Chrysler, 
which had made a stubby Plymouth in the 
early "fifties, had no such good fortune ; its 
old dies long since had gone to the scrap yard. 
To do Detroit belated justice, it actually got 
the compact car idea in 1958, when foreign 
car imports approached the 500,000 a year 
mark. Throughout that year and part of 
1959, however, it had to keep its plans under 
wraps, lest it spoil the market for the cars it 
already was making. Meanwhile, General 
Motors’ Chevrolet division, Ford and 
Chrysler-Plymouth were all busily —and 
secretly—at work on small models. As the 
critics continued to poke fun at tail fins 
and as Mr. George Romney of American 
Motors kept making speeches about the 
** gas-guzzling dinosaurs,” they had to grin 
and bear it. But when October of 1959 
came they were ready. 

In meeting the challenge of a changed 
world, the Big Three have followed divergent 


philosophies. Ford and Chrysler, preening 
themselves on the success of their compacts, 
now speak of the General Motors’ record 
with the “ Corvair” as a defeat. As of 
April 1, General Motors had produced only 
95,275 of these little cars, as compared to 
Ford’s 129,122 “‘ Falcons.” Chrysler, with 
72,811 ‘“‘ Valiants,” had yet to match the 
total ‘“‘ Corvair”’ production, but at the end 
of March the “ Valiant’? was doing con- 
siderably better, week by week, than the 
* Corvair.”” American Motors, which lumps 
all of its cars in the compact category, also 
was ahead of the “ Corvair”’ on a weekly 
output basis, by more than two-to-one. 
However, Chevrolet is not worrying about 
bringing up the rear of the compact race. 
In the firm’s opinion, the “ Corvair”’ was 
not designed to “ feed off the regular Chevro- 
let lines.”” It was made to look like a small 
car, with distinctive features of its own, such 
as an air-cooled aluminium engine in the 
rear, no hump in the floor, room for six-at-a- 
squeeze, and a back seat that folds down to 
provide a platform for cartons from the 
shopping centre. In brief, the “ Corvair ” 
was intended for the second- and third-car 
customers, and made easy to handle for 
women drivers, but designed not to reduce 
the average buyer’s interest in full-size cars. 
Moreover, because it really is separated 
from the rest of the Chevrolet line, there 
will be no temptation to build it up into a 
“de luxe’ car, which is what happened to 
the cheaper Chevrolets in the early ’fifties. 
Since the “‘ Corvair”’ was designed to seem 
like a sturdier, roomier Volkswagen (all this, 
and optional automatic transmission, too), 
it permits the Chevrolet dealer to say, “* Yes 
we have a good compact. But just think for 
only a few dollars more, you can have this,” 
pointing to a “ Biscayne,” or even a “ Bel 
Air” model Chevrolet. To date, this pitch 
seems to have been successful : in a seventy- 
day period, although ‘‘ Falcons’ outraced 
“Corvairs”’ by almost 40,000, full-sized 
Chevrolets outsold Fords by over 91,000. 
The Chevrolet division’s grand total for the 
period, then, is 51,556 better than Ford’s— 
a big difference, considering that the two 
often have run neck-and-neck. Chevrolet 
thinks this record particularly significant 
because its conventional 1960 cars are face- 
lifted models, while the Fords are not. To 
keep the big Chevrolets selling, some dealers 
have been rationed on “ Corvairs ’—only 
one for every four or five larger cars. The 
firm reports that the “ Corvair” has done 
particularly well in areas like Los Angeles, 
where European small-car imports have been 
popular, and deduces that its compact has 
been cutting into this market. Inasmuch as 
foreign sales have been increasing year by 
year, this is additional cause for the Chev- 
rolet optimism. 

The Ford Motor Company, for its part, 
does not believe that the ‘* Falcon,’ which 
looks like a light-weight member of the 
regular Ford family, has been hurting its 
regular lines. True, output of the conven- 
tional cars has lagged since the beginning of 
the year. But the company attributes this 


to the fact that it was turning out 1960 
models late in 1959, when Chevrolet lacked 
steel. With its own River Rouge Works 
steel available throughout the steel strike, 
Ford already had stocked its dealers when 
others still were crying for cars. The aug- 
mented Chevrolet sales of recent months, 
so the argument runs, represent merely a 
catching up to the business Ford had done 
in the last quarter of 1959. Meanwhile, to 
justify their own optimism, the Ford spokes- 
men point to the big jump in Ford produc- 
tion that occurred during the last week in 
March. It is of interest to note that 
“Falcon” buyers have been calling for 
fewer “extras”’ than those who buy big 
Fords. According to recent reports, 43 per 
cent of the former have asked for automatic 
transmissions, as against 76 per cent on the 
Ford ; the demand for heaters has been 
86 per cent as against 92 per cent ; car radios, 
50 per cent as against 76 per cent ; white- 
wall tyres, 41 per cent as against 58 per cent. 
All of this, other things being equal, means 
less money for the dealer and for the com- 
pany. The success of the “ big”? compact, 
the Ford “ Comet,” however, suggests that 
“other things” may not be equal for long. 
For this newcomer, which attained manufac- 
turing volume only at the end of March, got 
off to a brilliant start. If the ‘“ Comet” 
should achieve a success similar to that of 
Chrysler’s Dodge “Dart,” it could give 
added richness to the Ford product mix. 
With the ‘‘ Falcon,” Ford’s idea was to 
eliminate 1500 lb of the weight of a standard 
Ford, to get fuel economy. Averaging out 
the tests made by various magazines, 
“Falcon ”’ has been getting 25-64 miles to 
the gallon, as compared to the “ Rambler 
American’s”’ 23, the ‘ Corvair’s” 22:1 
and the “ Valiant’s ” 20-5. Ina more recent 
comprehensive road test, the ‘* Rambler” 
won, and both the “ Valiant”? and _ the 
“Corvair’’ did considerably better. In 
price, the “ Falcon” beats the rest of the 
field—it sells for 72 dollars less than the 
“ Corvair”’ and for 78 dollars less than the 
“Valiant.” With three works devoted 
solely to the “‘ Falcon,”’ and the Lorain, Ohio 
works split between ‘ Falcon’s” and 
“* Comets,” Ford is creeping up on American 
Motors in the race for compact supremacy. 
If the popularity of the “‘ Falcon ”’ is to be at 
the permanent expense of the large Ford cars, 
this could be a dubious victory. But the 
company takes heart from two statistics : 
over 50 per cent of the cars traded in for 
“Falcons” are non-Ford products, thus 
representing “‘ conquest sales,’ and 25 per 
cent of “ Falcon” sales are “ clean deals” 
involving no trade-in, suggesting that the 
buyer may be keeping his Ford or ‘* Mer- 
cury.” Ford calculates that of the new 
“Falcon” buyers, some 35 per cent in 
other years might have bought a used car. 
This portends a continuing softness in the 
used car market and might make sales of 
expensive cars more difficult. But regard- 
less of what may happen to the regular 
Ford line, the company is committed to the 
smaller car. It is now “studying the 
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market”? for a four-cylinder, four-passenger 
midget, tentatively called the “* Humming- 
bird,” to compete with Volkswagens, 
Rambler ‘‘ Metropolitans,”’ and Renaults. 

Of the Big Three, Chrysler seems likely to 
make the most dramatic turn from 1959, 
when it had a net loss of over 5,000,000 
dollars. Its “ Valiant,” which only now is 
being produced in quantity, is a heavy 
compact, but sturdy. It can take hard 
bumps, it has a powerful six-cylinder engine, 
and it has plenty of baggage room. Toward 
the end of the winter, it started outstripping 
Plymouth in production, which might indi- 
cate that it was “feeding off” that old 
stand-by, even as the “ Falcon” supposedly 
has been feeding off the Ford. To challenge 
this conclusion, Chrysler offers its experi- 
ence with the phenomenally successful Dodge 
“Dart.” This newcomer stepped up first- 
quarter production at Dodge to 113,241, 
from 44,043 in the first quarter of 1959. 
Plymouth production, meanwhile, declined 
from 102,419 to 91,430. Adding “ Darts ” 
and Plymouths, one can see that Chrysler 
in 1960 has gained rather than lost in what 
used to be the “‘ low-price ’”’ field. Thus it 
hardly can be said that the “ Valiant” is 
feeding off the cars just above it ; indeed, 
one out of three ‘* Valiants ’’ has been sold 
without a trade-in. This fact would seem 
to imply that it either is expanding the total 
market or attracting second- and third-car 
buyers who formerly might have gone to 
foreign sources or the used car lots. The 
V-200, the more expensive “ Valiant,’ has 
been outselling the V-100 by 65 per cent to 
35 per cent, representing a notable inversion 
within the general trend toward the less 
expensive cars. Since Chrysler, with its 
renovated production lines, is more efficient 
than it has been in some years, and since it 
is improving its cost-control generally, there 
has been speculation that its break-even 
point may now be 13 per cent of the market 
in a 6,500,000 car year, as compared to the 
traditional 15 per cent. However, the heavy 
costs of the premium steel which the company 
still was buying in early 1960 must be reck- 
oned as an immediate, if non-recurring, offset 
to its improved efficiency. 


So much, then, for the outlook for the 
various makes and models. Now what about 
Detroit’s overall prospects for the year ? At 
the end of 1959, when everybody was talk- 
ing of the “ Sizzling Sixties,” starting with a 
bang right after New Year’s Eve, the motor 
car firms were caught up in the general 
bullishness. The manufacturers were confi- 
dent that 7,000,000 cars could be marketed 
in the year, 6,500,000 of them U.S.-made. 
The probability that compact cars would 
corner 25 per cent of the 6,500,000 market 
did not unduly disturb Detroit. But after a 
long, cold winter, ending with the fierce 
nation-wide snows of March, the 6,500,000 
market seemed to be fading. Moreover, in 
what was left of it, the “* profit squeeze ” 
was on. No matter how it tries to look on 
the bright side, Detroit cannot expect to 
make more money out of an equal or 
smaller number of cars that includes a 
growing number of compacts. Nor has the 
industry ceased trying to outguess the future. 
Where the automobile used to be the American 
Status symbol, it now has become merely 
one of many. Though the assistants who 
write the speeches for the automobile 
industry’s executives still deal in such con- 
cepts as “* disposable income” and “ rate of 
Car scrappage,”’ which supposedly prove that 
the American society is an affluent one, 
Detroit now must realise that this society 
has a good many responsibilities to match 
its money. On the one hand, the affluent 


society has children in ever-growing numbers; 
on the other, it has taxes. With the pinch 
on at both ends, the after-tax affluence may 
have to cover college educations, ortho- 
dontist bills, a ski trip to Sun Valley, and a 
new outboard motor boat for summer at the 
lake. Since virtually everything has become 
a status symbol the whole concept has 
become meaningless, and the automobile 
suddenly has reverted to what it used to be : 
a means of transportation. Naturally, with 
the number of three-car families growing, 
transportation must continue to come rela- 
tively cheap. Furthermore, as cars grow 
smaller, the manufacturers are faced with 
the continuing costs of technological experi- 
ment. The forthcoming “ compact ”’ Buicks, 
Oldsmobiles and Pontiacs, made on the 
unitised principle to provide legroom, will 
require a complete change in manufacturing 
method. The need to get the leg-cramping 
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“hump ” out of the small car, which ‘‘ Cor- 
vair ’’ has met by putting the engine in the 
rear, means that money must be spent on 
experiments with front-wheel drives, or with 
aluminium engines light enough to be 
placed over the rear axle without disrupting 
the balance of the car. Whatever choices the 
companies may make on engine placement, 
or “ hump ” removal, or tuning to get “‘ big- 
car feel’ on a small-car wheelbase, the 
demand for capital for experiment and for 
new production equipment is bound to have 
some impact on profits. Then, too, the 
chromium-plated years in which the manu- 
facturers could be sure of their markets have 
gone, possibly never to return. The names 
of ‘* Rambler,” “Bark,”  * Ralcon>’ 
** Valiant,” “* Corvair ’ and ‘* Comet,”’ which 
are reponses to a crowded high-tax world, 
are all relatively new in the lists—and five 
years from now there may be as many more. 


Transfer Machines for High-precision 
Finishing Operations 


ya it is still unusual to design a transfer 
machine for finishing operations, a new 
‘** Transfer-matic ’”’ has now been designed and 
built by the Cross Company, of Detroit, 
Michigan, which successfully combines high- 
precision finishing operations for automotive 
transmission cases with the production economy 
of automation. In its operation, some bore sizes 
are held to tolerances of plus or minus 0-00035in 
and the locations of three holes are held within 
plus or minus 0-00lin, each to both others. 
Twin milling operations establish an over-all 
part length within plus or minus 0-0039in. The 
surface finish specifications are 56 to 110 micro- 
inches, r.m.s., for all machining operations. The 
five-station precision machine has a production 
rate of 140 parts per hour at 100 per cent 
efficiency. The cast iron transmission cases are 
delivered to the transfer machine rough-machined, 
but the requirements of the workpiece have been 
no help in the design of the machine. The 
locating holes are in lugs on top of the case, as 
far away from the points of clamping and high 
accuracy as it is possible to get. In fact, these 
lugs are removed from the part before it is used. 

To ensure the required accuracy, the machine 


has been designed for high rigidity at each of its 
four machining stations. The centre bases and 
wings at each station have been made integral 
to ensure proper alignment. Each base has been 
mounted on a separate foundation so that 
vibrations cannot be transmitted from station to 
station. The workpieces are clamped, two at a 
time with the cover faces down, in precision 
pallet-fixtures. | These pallets are accurately 
located and positively clamped in successive 
machining stations. In the machining stations, 
the pallet is located in the horizontal plane by six 
buttons. Provision has been made for blowing 
air over these buttons during each transfer so 
that chips cannot lodge on them. The pallets 
are located both longitudinally and transversely 
by the action of a wedge-and-slot locator after 
the lift-and-carry transfer bar has moved the 
pallet to an approximate location. The precise 


location is achieved by pushing the accurately 
located one-sided wedge into a slot in the pallet 
with a hydraulic cylinder. The reference plane 
is the flat side of the slot in each of the pallets. 
As the wedge moves the pallet into its longitu- 
dinal position, it also pushes the pallet trans- 
versely against two stop buttons. These buttons 








Fig. 1—Overall view of ‘“‘ Transfer-matic ’’ machine for transmission cases, with one milling station and 
three boring stations 
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areYset with their faces 30 deg. from the vertical, 
matching locating surfaces on the pallet and 
causing the pallet to be wedged downward. It 
is the combination of these forces that clamps the 
pallet. Passages, which carry low-pressure 
compressed air, lead to orifices in both the 
straight and the inclined faces of the wedge, 
and the locating faces of the two transverse stop 
buttons. All these orifices are open to the 
atmosphere until the pallet is accurately located 
and correctly clamped. Then, pressure build-up 
in the air lines activates an air-operated limit 
switch and initiates the machining cycle. 

An accurate location of the pallets is necessary 
because not all holes whose locations are tied 
together by close tolerances could be bored with 
clustered spindles in one station. Because of 
their proximity on the workpiece, each of the 
three holes tied together by the closest location 
tolerances is finished in a different station. Each 
of the eight precision boring spindles is separately 
mounted on its slide so that each can be adjusted 
individually. The boring bars are made of a solid, 
heavy metal to damp vibrations, and those for 
the largest holes finish both end holes from the 
same side of the machine. One of these holes is 
larger than the other so that the boring bar can 
reach through. The boring bars for these holes 
each have four micro-adjustable boring cart- 
ridges—one for semi-finish cuts and one for 
finish cuts on each hole. The boring bars for 
the smaller holes have the same construction and 
the same individual adjustment for each cutting 
bit. Two holes are finished with a single straight- 
fluted reamer. 


Engines for Europe 


The immense and expanding demand for small 
power units within the European Common 
Market is being met, at least in part, by the 
manufacture of engines of United States origin 
by Aspera Motors of Turin under licences that 
allow the engines to be sold outside the E.C.M., 
even in U.S.A.—the agents in U.K. are Mackay 
Industrial Equipment, Ltd., Feltham, Middlesex. 
These engines are, by European standards, 
extremely ambitious, being either two-strokes 
with automatic inlet valves or four-strokes with 
side valves, diaphragm carburettors being used 
in all cases, and speeds up to 4000 r.p.m. being 
available with light alloy connecting-rods run- 
ning on fully counterbalanced cast shafts. The 
high-speed engines run on the two-stroke cycle, 
the 77 c.c. unit up to 6000 r.p.m. and the 130-8 
c.c. unit up to 5500 r.p.m.; this larger engine 


Fig. 2—Close-up view of 
pallet fixtures which rest on 
six buttons and are forced 
transversely against two 
angular stops. Hydraulic 
cylinders actuate the clamp- 
ing and locating wedges 


gives 6:00 h.p. and weighs only 1331b. All 
those engines which are not roller bearing 
throughout are provided with mechanical maxi- 
mum speed governors. The details of the con- 
struction are also noteworthy ; the main com- 
ponents are die cast in aluminium, around the 
cylinder liner and, in the case of the four-stroke, 
a sintered ferrous valve seat insert ; cylinder 
heads are secured by screws; and the four- 
strokes have visible oil level indicators. The 
hand starters available include an impulse 
starter, wound up gradually and then released, 
with which even a girl can start a four-stroke 
single. The engines were developed by the 
Lauson Engine Division of Tecumseh Products 
Company, New Holstein, Wis. 

The engines are available complete with 
transmissions. These may take the form either of a 
speed-sensitive torque-sensitive automatic clutch, 


or of such a clutch backed up by an automatic- 
ally varying belt drive. We illustrate the drive 
end of the latter, ‘‘ Dry-Draulic,’’ device. The 
engine drives the symmetrical cam within the 
shoes of the clutch ; this cam acts to load the 
shoes, so that once centrifugal force has over- 
come the garter spring and engaged the shoes, 
the clutch drives without slipping down to rela- 
tively low speeds. The steplessly variable belt 
drive is of a conventional form with a spring- 
loaded compensating pulley; the effective 
diameter of the driving pulley is altered by the 
centrifugal force on the numerous small steel 
balls in the pulley acting against the compensat- 
ing pulley and the belt tension due to speed. 
The ratio varies from a reduction of 2-6 to an 
increase of 4-35 ; the drive pulley can have an 
additional constant size pulley outside the 
sliding pulley. These transmissions were 
developed by Hoover Transmission Company, 
Inc., Williamstown, Mass. 
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Hoover ‘* Dry-Draulic ’’ transmission 
configuration 


in reduction 





Section through a plain-bearing, two-stroke single, with a light alloy connecting-rod running direct on the 
cast crankshaft ; this and [all other Lauson engines without roller big-end bearings are protected by 
mechanical governors 
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BRITISH PATENT SPECIFICATIONS 


The dates printed are those of application and publication on completion. 


Copies of specifications may be obtained at the Patent Office Sales Branch, Southampton Buildings, Chancery Lane, W.C.2, 3s. 6d. each 





CYLINDERS 


839,525. February 5, 1959.—CyYLINDER BARREL, 
Ruston and Hornsby, Ltd., Sheaf Iron Works, 
Waterside South, Lincoln. (Inventor: Richard 
James Dain.) 

This invention relates to cylinder barrels of recipro- 
cating engines and machines; and more particularly to 
barrels of aluminium not provided with conventional 
cylinder liners. The aluminium cylinder barrel has 
its inner wall working surface of sprayed iron. The 
surface of the bore may first be prepared by shot or 
sand blasting or rough machining and a coating of 
molybdenum applied to act as a bond for the sprayed 
iron. The depth of the coating of molybdenum may 
be, for example, between 0-001in and 0-006in, whilst 
that of the sprayed iron may be between 0-00Sin and 
0:020in. Instead of iron, a nickel-chrome alloy may 
be used as the interior surfacing—June 29, 1690. 


RAILWAY ELECTRIFICATION 


841,090. December 3, 1957.—OvERHEAD ELECTRI- 
FICATION SYSTEMS FOR RAILWAYS, British Insul- 
ated Callender’s Cables, Ltd., Norfolk House, 
Norfolk Street, London, W. Cc. 2. (Inventor : 
Arthur George Sweetland.) 

This invention relates to overhead electric traction 
systems in which the construction of cantilevers for 
supporting the catenary is such that the strut, the tie 
member and at least one part (the inner part) of the 
registration arm each comprise a rod or tube fabri- 
cated from resin-bonded glass fibre. A modified 
form of this cantilever structure is provided which 
permits the structure to be used on 25kV systems 
with little risk of tracking. In accordance with the 
invention at least a part of the length of each of the 
three members of the cantilever structure that are 
made of resin-bonded glass fibre is enclosed in a 
tube of vitreous or ceramic material and each end of 
this tube is sealed to the resin-bonded glass fibre 
member by a flexible bush of elastomeric material. 
As an example, the resin-bonded glass fibre member A 
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No. 841,090 


shown in the upper drawing has a part of its length 
enclosed in a protective tube B of ceramic material. 
The tube is sealed at each end to the member A by a 
flexible bush C of ‘* Neoprene,” the bore of which is a 
tight fit over the member. The outer end of each 
of the ‘‘ Neoprene ” bushes has a circumferentially 
extending surface D which serves as an abutment to 
locate the tube B endwise in one direction relative to 
the member 4. A circumferential wall E projecting 
from the surface D surrounds the end of the tube B, 
protecting the resin-bonded glass fibre member on 
which the bush is fitted. Referring to the cantilever 
structure shown in the lower drawing, part of the 
length of the tie rod F is enclosed in a protective tube 
G of ceramic material which is sealed at each end to 
the tie rod by a “ Neoprene” bush H. To lessen the 
risk of surface contamination by steam traffic the 


tube F is preferably applied to the mast end of the 
tie rod. A protective tube J of ceramic material 
encloses a lower part of the length of the inclined 
strut G and is sealed at each end to the strut by a 
‘“* Neoprene ” bush K. The major part of the length 
of the inner registration arm L is enclosed in a pro- 
tective tube M of ceramic material which is sealed at 
each end to the inner registration arm by a ‘‘ Neo- 
prene” bush N. By the method indicated, the 
enclosed member or the enclosed part thereof is 
kept dry and free from pollution. As a result track- 
ing is eliminated. The length of each member to be 
so protected is dependent on the operating voltage 
of the electrical system on which the cantilever 
structure is intended to be used. By way of example 
it is mentioned that present indications are that for 
a 25kV a.c. system, each resin-bonded glass fibre 
member should be fitted with a vitreous or ceramic 
tube having a length of about Sft or with a number 
of such tubes of the same aggregate length.—July 13, 
1960. 


ELECTRIC LIGHTING 


840,809. January 10, 1957.—H.P.M.V. FLuores- 
CENT ELECTRIC DISCHARGE LAMps, The General 
Electric Company, Ltd., Magnet House, Kings- 
way, London, W.C.2. (Inventor: Alfred Hamilton 
McKeag.) 

In high-pressure mercury vapour fluorescent lamps 
the fluorescent material is used either to improve the 
efficiency of the lamp by converting into useful 
visible light some of the non-visible ultra-violet 
radiation from the discharge which wou'd otherwise 
be wasted, or to improve the colour-rendering 
properties of the light from the lamp by adding light 
of a colour (usually red or blue) in which the light 
from the discharge is deficient, or to attain both 
objects together. For some uses of the lamps it is 
desirable that the external dimensions should be as 
small as possible, for example for facilitating the 
design of optical apparatus with which the lamp is 
required to co-operate in a street-lighting fitting. 
Whilst the use of quartz glass (i.e. vitreous fused 
silica) for the discharge envelope facilitates the 
attainment of compactness, a difficulty arises in that 
a considerable amount of heat is generated by the 
discharge and the smaller is the outer jacket, the 
higher is the temperature it and the fluorescent 
material carried by it attain in operation. The 
efficiencies of most fluorescent materials decrease 
rapidly at elevated temperatures and the outer jacket 
must not be so small that the fluorescent material 
carried by it attains so high a temperature in operation 
as to be rendered uselessly inefficient. Recently, three 
new fluorescent materials have been discovered which 
have much better temperature stability than the 
sulphide materials used hitherto, are more efficient 
in that they are excited by both short wave and long 
wave ultra-violet radiation, and emit light which is 
rich in red wavelengths, so that they are very suitable 
for use in high pressure mercury vapour electric 
discharge lamps for attaining compactness with 
colour correction and good efficiency. These 
materials are barium strontium lithium silicate 
activated by cerium and manganese, magnesium 
arsenate activated by manganese, and magnesium 
fluorogermanate activated by manganese. It has now 
been found that where high compactness is the main 
requirement, consistent with good efficiency and a 
reasonable degree of colour correction, an even more 
suitable fluorescent material is calcium orthosilicate 
or a calcium strontium orthosilicate, activated by lead 
and manganese. Although the materials are not 
appreciably excited by long wave ultra-violet radia- 
tion, for which reason they would not normally be 
regarded as very suitable for use in high pressure 
mercury vapour lamps, they are found to be so very 
temperature stable that at very high temperatures 
their efficiency under short wave ultra-violet radiation 
exceeds that of the three recently discovered materials 
previously referred to under the combined long wave 
and short wave ultra-violet radiations in a high 
pressure mercury vapour electric discharge lamp. 
According to the invention, in a high pressure 
mercury vapour electric discharge lamp the 
discharge envelope is of quartz glass, the inner 
surface of the outer jacket is coated with a fluorescent 
material consisting only of calcium orthosilicate or a 
calcium strontium orthosilicate, activated by lead and 
manganese so as to be excitable to fluorescence by 
ultra-violet radiation of wavelength 2537A deg., and 
the outer jacket is so small that in normal operation 
of the lamp the temperature attained by all or the 
greater part of the fluorescent material exceeds 


250 deg. Cent. A particular purpose for which the 
fluorescent material might be required with a very 
small outer jacket in a lamp of the kind specified is 
that of providing a light-diffusing screen round the 
discharge envelope for obtaining a small light source 
of relatively low brightness. By using calcium 
orthosilicate or calcium strontium  orthosilicate 
fluorescent material to form the light-diffusing 
coating, the loss of lamp efficiency which would 
otherwise be obtained with the inactive coating 
materials, such as silica, is avoided, the calcium 
orthosilicate or calcium strontium  orthosilicate 
material contributing fluorescent light to the lamp 
output even at temperatures as high as 600 deg. Cent. 
—July 13, 1960. 


838,293. March 21, 1956.—OpERATING CIRCUITS 
FOR ELECTRIC DISCHARGE Lamps, The Felden 
Engineering Company, Ltd., Feldenhurst, Felden 
Lane, Boxmoor, Hertfordshire. (Inventor : 
Edward John Wyborn.) 

In order to reduce the weight and cost of control 
gear for fluorescent lamps, it has been proposed to 
use, in place of a choke, a resistance which can 
conveniently take the form of an _ incandescent 
electric lamp. This resistive ballast has the disad- 
vantage of increasing the power lost, and the current 
through the resistance and therefore through the 
fluorescent lamp varies considerably when the 
mains voltage varies. The present invention, there- 
fore, proposes the use of a resistive ballast for the 
operation of one or more fluorescent electric lamps 
comprising an iron wire filament mounted in a 
sealed bulb which is filled with hydrogen gas. The 
diameter, length and disposition of the filament 
and the gas pressure are adjusted so that the lamp 
current is maintained at a substantially constant and 
correct value over the voltage variation likely to be 
encountered in operation and one or more bi-metal 
switches, each of which comprises a pair of normally 
closed contacts, but which are opened by means of 
the bi-metal when the filament is heated by the 
passage of an electric current, are disposed in the 
bulb adjacent to the filament. The bi-metal switches 
may be used as starting switches for fluorescent 
lamps, for they are mounted in such a way that the 
heat generated in the filament causes the bi-metal 
to open the contacts after a short period which is 
sufficient to achieve the necessary pre-heating of the 
cathodes of the fluorescent lamp. Such a device is 
conveniently called a “‘starter/barretter.”. Two or 
more fluorescent lamps may be used in series with a 
single “* starter/barretter’’ which contains two or 
more pairs of contacts operated by one or more 
bi-metal strips so that pre-heating of all the fluorescent 
lamp cathodes is secured, each lamp starting when 
the bi-metal strip or strips cause the respective con- 
tacts to open. This arrangement avoids the diffi- 
culty of synchronising separate series-connected 
starter-switches. The specification deals with the 
the application of the “‘ starter/barretter’’ principle to 
operation of two or more fluorescent lamps in series 
and to use of the device in conjunction with a cathode 
pre-heating transformer.—June 22, 1960. 


INSTRUMENTATION 


841,028. July 24, 1957.—INDICATING INSTRUMENTS 
HAVING WARNING LiGuHTs, S. Smith and Sons 
(England), Ltd., Cricklewood Works, Crickle- 
wood, London, N.W.2, and Rolls-Royce, Ltd., 
Nightingale Road, Derby. (nventors: Philip 
Charles Pullen Thoma, Kenneth Arnold Basford 
and Anthony Gordon Neaverson.) 

This invention relates to indicating instruments in 
which a moving element is positioned in accordance 
with the value of the condition measured and in 
which means are provided for displaying an additional 
visible warning indication on the face of the instru- 
ment or other part when the value of the condition 
lies outside some predetermined range. The visible 
warning indication has, in the past, frequently been 
provided by means of an electric lamp controlled by a 
switch actuated by means responsive to the condition. 
It is an object of the present invention to provide an 
instrument of the kind referred to which does not 
require the provision of such additional condition- 
responsive means. The instrument shown in the 
drawing as an example is for indicating oil pressure 
and showing when it falls below some safe minimum 
level The instrument has a spindle on which is 
mounted a conventional indicating pointer A and a 
shutter B whose periphery is in the form of two arcs 
of circles of different radii centred on the spindle. 
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The dial is provided with an opening for a warning 
light. Disposed outside the cylindrical casing D is a 
smaller cylindrical casing E (a part of which is shown 
broken away) in which is mounted an electric light 
bulb F. A small coloured window G is used to 
indicate that the electric light bulb is functioning, 
The walls of the small and large cylindrical casings 
are provided with openings opposite to one another 
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and opposite the electric light bulb. A coloured 
screen H is secured over the opening in the large 
cylindrical casing, mounted within which, opposite 
the opening, is a radially extending “* Perspex ” rod J, 
the end of which remote from the opening abuts 
against the face of a right angle reflecting prism K 
formed from “* Perspex.”” Another “* Perspex” rod 
L abuts another face of the prism and extends forward 
at right angles to the first rod. Opposite and in line 
with the second light-transmitting rod is a third rod 
M. The second and third rods L, M are spaced apart 
providing a gap N into which the larger diameter 
portion of the aforesaid shutter may pass when safe 
oil pressure prevails. However, should the pressure 
fall below a predetermined limit the larger portion 
of the shutter passes out of the gap and the light 
rays reach the end of the third light-transmitting rod 
M which is located in the opening C in the face of 
the instrument. A modification is shown in the 
specification in which the shutter has a number of 
different coloured transparent sectors, portions of 
which may enter the gap and modify the light to 
indicate, for example, normal, caution and danger 
signals.—July 13, 1960. 


VALVES 


840,232. October 13, 1958.—NoON-RETURN VALVES, 
United Kingdom Atomic Energy Authority, 
London. (Inventors: Marshall Benjamin Bolt 
and Graham Llewellyn Hopkin.) 

This invention relates to valves for the passage of 
gas, and is capable of operating satisfactorily in any 
position. The valve body has an integral transverse 
wall bored and recessed to receive threaded rings 
which bear on porous discc of sintered stainless 
steel A and are sealed by **O”’-rings. The chamber 
formed by the bore B and the discs constitutes the 
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inner chamber of the valve. Flanged, hollow, 
spherical, porous caps C of stainless steel, sealed on 
the transverse wall, provide the outer chamber of the 
valve, which contains mercury. Twelve holes D are 
bored in the wall of the body so that the spaces 
outside the spherical caps are in communication. 
Should the valve be employed in such a position that 
the lower cap C shown in drawing functions as the 
valve, gas will pass from the space about the cap 
through the holes D into the space about the other 
cap to the outlet E. The transverse wall is pierced 
by six holes F to allow free flow of mercury between 
the spherical caps. A stepped filler hole provided in 
the body wall for charging the valve with mercury, 
communicates with one hole F; and is closed by a 
screw threaded plug. The operation of the valve is 
as follows, When a gas is passed into the inlet G it 





passes to the inner chamber and through the porous 
discs into the mercury in the outer compartment. It 
bubbles through the mercury to the gas space above 
and from there passes through the porous caps and 
finally through the outlet. The valve, which may 
be used in any attitude, is positive in action and offers 
very low back pressure.—July 6, 1960. 


SHOCK ABSORBERS 


840,019. October 23, 1958.—HyYDRO-PNEUMATIC 
SHOCK ABSORBERS, Daimler-Benz Aktiengesell- 
schaft, Stuttgart-Untertiirkheim, Germany. 

The hydro-pneumatic shock absorber or spring leg, 
according to this invention, consists essentially of the 
working cylinder A with a shock-absorber piston B 
slidable therein. A diaphragm C divides the housing 
D into concentric chambers E and F. The cylinder 
is secured by its upper end to the cover G of the 
housing. The lower end of the cylinder is not 
connected to the housing, but projects freely into it 
to just above the eye H by which the shock absorber 
is articulated to an axle of a motor vehicle. A 
sealing bead at the lower edge of the diaphragm is 
clamped at the lower end of the cylinder. A member 










= 


\ 
y 
‘GZ 


- 


My, 
UI, 
i 


; 
eS) 


iN 
t) 

K 

ZZ 


\ 7 
VV VY 
ba 
\/ \ 


f 
y 


* 
LAR ‘ 











De vg K 
ch | NS r 
N 4 le 
N ig ft—* 
il I E 
1 
iH 
AHH | ji F 
HA 5) 
\ oad Bay 


=< 
Yj A 


<N 


x 
Y 


No. 840,019 


on the cylinder securing the bead serves at the same 
time for the mounting of the valve J, which damps or 
throttles the flow of oil from the cylinder into the 
oil-filled chamber E or in the reverse direction. A 
valve K inserted in the cover serves for filling the 
chamber, bounded by the diaphragm C and cylinder 
A, with air at 50 atmospheres. The piston, projecting 
with its upper end from the cylinder, is mounted on 
or in the vehicle frame by means of elastic pads. The 
piston has an internal regulating piston, for ad- 
justment of the height of the shock absorber and 
which is provided with an oil-inlet duct M, an oil-out- 
let duct and a non-return valve N. The piston O, 
which participates in the movements of the shock- 
absorber piston is slidable in a small control tube, 
which is held at the bottom of the housing by a 
resilient retaining member of sheet metal. The 
piston O and its tube are provided with appropriate 
ports and/or edges for controlling the admission or 
escape of oil. It will be seen that the position of the 
oil-filled chamber E ensures good cooling of the oil 
due to the air-flow sweeping past and that it is 
impossible for high-pressure air in the chamber F to 
diffuse through the wall of the housing or the cover. 
Finally, the separation of the air-filled and oil-filled 
chambers permits of a valve arrangement which gives 
a very short and simple shock-absorber construction. 
—July 6, 1960. 


RAILWAY VEHICLES 


840,356. August 29, 1958.—RAIL VEHICLES, The 
General Electric Company, Ltd., Magnet House, 
Kingsway, London, W.C.2. and North British 
Locomotive Company, Ltd., of 110 Flemington 
Street, Glasgow, N.1. (Inventors: Brian Percival 
Bamfield, William Emlyn Lewis, John Dudgeon 
and Thomas Robertson Smillie McKinlay.) 

This invention relates to rail vehicles in which the 
superstructure is supported upon a bogie by a swing 
bolster with springs, the bolster being capable of 
transverse but not rotational movement relative to 
the bogie. Referring to the drawings, the super- 
structure A of the vehicle is supported on a traction 
beam B by side bearers C which incorporate sliding 
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surfaces preferably in oil baths in known manner and 
which allow relative rotational sliding movement 
between the superstructure and the traction beam, 
give freedom in a transverse direction, and also allow 
tilting in the longitudinal plane. The traction beam 
is supported on a swing bolster D through secondary 
springs E and the bolster is suspended from the frame 
of the bogie by swing links F. Tractive effort is 
applied to the traction beam from the bogie frame by 
two pairs of traction links G, although only one pair 
could be used, and from the traction beam to the 
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superstructure by a pivot pin H on the superstructure 
engaging a bearing in the beam. Besides applying 
tractive effort, the traction links prevent relative 
rotation between the bogie frame and the traction 
beam. The complete assembly of the traction beam, 
bolster and swing links is therefore constrained to 
rotate with the bogie and relative to the superstructure 
against the friction of the sliding surfaces of the side 
bearers C on the ends of the traction beam. The 
only relative movement at the pivot pin to the beam 
is rotational and longitudinal tilting, this eliminating 
any requirement for transverse sliding motion which 
is Common in previous bogie constructions. Trans- 
verse movement between the superstructure and bogie 
frame is permitted by the action of the swing links 
and this movement is restrained by a spring device 
which may be designed to have a linear or non-linear 
spring characteristic as required and which in either 
case may be used with suitable damping. The device 
may be in the form of a bell crank lever and spring 
arrangement J between the bogie frame and traction 
beam or a buffer arrangement could be used. It will 
be appreciated that this bogie construction is suitable 
for cases where, because of weight transfer considera- 
tions, a low thrust point below axle level is required. 
Further, many of the rubber types of springs, link- 
ages and pivots now available or combinations of 
rubber and steel springs or pivots may be used.— 
July 6, 1960. 


Forthcoming Engagements 


Secretaries of Institutions, Societies, &c., desirous of having 

notices of meetings inserted in this column, are requested to note 

that, in order to make sure of their insertion, the necessary informa- 

tion should reach this office not later than a fortnight before the 

meeting. In all cases the TIME and PLACE at which the meeting 
is to be held should be clearly stated. 


BRITISH INTERPLANETARY SOCIETY 


Mon. to Sat., Aug. 15 to 20.—Royal Institute of Technology, 
Stockholm, Sweden, Eleventh International Astronautical 
Congress. 


INSTITUTE OF METALS 


Tues., Aug. 16.—17, Belgrave Square, London, S.W.1, ‘*‘ The 
Physical Nature of Plastic Flow,’’ J. J. Gilman, 6.30 p.m. 


ROYAL INSTITUTION OF CHARTERED 
SURVEYORS 


Tues., Aug. 30 to Sat., Sept. 3.—The University College of North 
Wales, Bangor, Annual Conference, 1960. 


Advanced Engineering Courses 


Production Engineering. IMPERIAL COLLEGE OF SCIENCE AND 
TECHNOLOGY, South Kensington, London, S.W.7. A full- 
time course in production engineering commencing in October. 
The course will be of one year’s duration and successful candi- 
dates will be awarded the D.I.C. Students will be required to 
take three compulsory subjects: Industrial engineering ; 
management and industrial administration, and statistics and 
statistical methods. Prospective entrants should possess a 
degree or equivalent, together with some practical experience. 


Production Planning and Control. UNiversity OF BIRMINGHAM, 
Institute for Engineering Production, ‘* Southfield,’’ 16, 
Norfolk Road, Edgbaston, Birmingham, 15. Residential 
executive course, September 19 to 30.. The primary aim of 
the course is to discuss methods of production planning and 
control and the application of systematic analysis to these 
functions with a view to the improvement or organisational 
and production efficiency. The course is intended for industrial 
executives, senior production engineers and controllers, O. and 
M. personnel and other specialists in related fields. Fee sixty 
guineas, 
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NICKEL ALLOY STEEL 
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ensure reliability in liquid springs 
Weight saving is essential in aircraft designs and in choosing the steels for their 
retractable undercarriages, the Dowty group at Cheltenham turned to well-tried 
steels based on nickel, chromium and molybdenum, which offer attractive strength/ 
weight ratios. 

These steels, which are covered by S95, S97 and S99 aircraft specifications (industrial 
near equivalents are En24, En25 and En26 respectively), have high tensile values 
which permit dimensions, notably cylinder wall thickness, to be reduced to a minimum. 
Ductility measured in percentage elongation, remains adequate. 





TYPICAL MECHANICAL PROPERTIES OF 





ARE GIVEN BELOW: 









































Yield Maximum | Elongation Izod “eee : ; 
wat WEAT TREATMENT Stress t.s.i. | Stress t.s.i.| per cent ft. Ib. By utilising the better properties obtain- 
able in more highly alloyed nickel alloy 
4” sq. Oil quenched 830°C. tempered 650°C. 64 69 20 52 steels, dimensions can be reduced, lighter 
2” dia. Oil quenched 830°C. 60 70 20 53 constructions produced, distortion through 
mimt. nd reliabilit 
6" sq. Oil quenched 830°C. tempered 590°C. 62 7 18 39 heat treatment minimised @ y 
and economy achieved. 
Please send for our publications entitled, ‘The Mechanical Properties of ae 


Nickel Alloy Steels’ and ‘The Case Hardening of Nickel Alloy Steels’ 


MOND NICKEL 


@y THE MOND NICKEL COMPANY LIMITED + THAMES HOUSE : MILLBANK - LONDON : SW1 





TGA ailalia 
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AEROFLEX 


uven 





FLAMEPROOF 


SWITCH AND 


A complete range of combined switch and 


















fuse units up to 150 amp. sizes is now 
available, approved, tested and certified by 
the Ministry of Power in Groups I, II and III, 





incorporating throughout Aeroflex 





High Breaking Capacity 








rewireable cartridge fuse-links. 




















List CFL featuring 
Aeroflex-Fluvent flameproof 
switch and fusegear will 


be forwarded on request 





Parmiter Hope & Sugden Ltd. 


FLUVENT ELECTRICAL WORKS + LONGSIGHT * MANCHESTER 12 


London: 34 Victoria Street, S.W.1. Glasgow: 5 Somerset Place, C.3. Birmingham: 39/41 Carrs Lane, 4 











dmPH 163 
Enter No. 501 on reply card 
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| SPECIALIST} 


A 


DESIGNERS AND 
MANUFACTURERS 
OF 
CONVEYING AND 


anAT VEINS 
EQUIPMENT 


W.S.BARRON 


& SON LID. 
GLOUCESTER 


Phone: 21055/6/7 Cable: BARRON Gloucester 











TWIN OR MULTIPLE WORM BIN 


DISCHARGER 


TAPERED OR VARIABLE PITCH WORMS DRIVEN BY AN 
ELECTRIC MOTOR REGULATE THE FLOW OF MATERIAL 


FROM STORAGE BINS. 


SIZES TO SUIT ANY LAYOUT. 


ESPECIALLY USEFUL FOR EXTRACTING DIFFICULT 


MATERIALS. 
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DRO” 

















STEVENS 


1 AND SON LTD., 
WILLENHALL, 


“tee OTAFFS. 
Cid 

















FORGED 
m STEEL 
f SPANNERS 
fi in all sizes to 42” Whit. 
Ti] =ARMSTRONG 
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AIR CLEANSING... 


THE TORNADO WAY 


Mr. Manufacturer please do not allow your employees to 
work in conditions where air pollution exists. 


Dirt costs time and money ! 


For a very reasonable outlay you can protect your staff from 
dangerous fumes, grit and dust, by using the : 


TORNADO CLEAN AIR EQUIPMENT 
Are you interested SIR ? 


If so please phone at once and allow us to quote 


LTD. 


Brookhill Road, New Barnet, Herts. 
Telephone: BARnet 3901/5187 


Fully trained personnel are at your disposal. 


BARNET METAL CO. 


Elektron House, 
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These pumps weigh 
from as little as 20 lbs. 


CAN TEST UP TO 8,000 LBS/SQ. IN. 


Nobody minds carrying a NATIONAL Hydraulic 
Test Pump. 
extremely portable. In fact, the lightest weighs 
as little as 20 Ib. Moreover, their utter reliability 
has been proved over and over again, often 
under the most severe conditions. NATIONAL 
Hydraulic Test Pumps are offered to you in a 
wide range of types and sizes and are 
suitable for pressures up to 8,000 Ib./sq.in. 
Full details will be sent to you on receipt of 
the coupon. Get your secretary to mail it today. 





You won't either. They are 


Sales Department, THE NATIONAL BOILER 
Mary’s Parsonage, Manchester, 3. 


& GENERAL INSURANCE COMPANY LIMITED 


St. 
NATIONAL Hydraulic Test Pumps. 


Please send me full details of the 
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.(H.T.P.I.) 
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engineering 
rubber * 
for needs of 
to.day 


* Synthetic, Natural, Sponge 


- avYal. 
RUBBER CO.,LTD. 


Specialist Rubber Manufacturers 
dl 
Phone: HUNTINGDON 934 (4 lines) | 


TUBE 


made by : 


ARNOTT YOUNG | 


Our Coil is servi ng } 
cc all branches | 
of industry | 
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coIL cCUT-TO-LENGTH LINES 





fast 
Settings, Atom 
Atic, 









A wide range of 
decoiling, straightening, and 
cut-to-length lines is available for rapid 
and economical production from coiled 
strip. 

Machines already built cover capa- 
cities up to 48” wide and up to 0.192” 
thick. Any length can be measured 
and sheared, but a usual range is from 
6” to 10 feet. 


Coil reels can be used instead of 
the coil cradle illustrated, and custo- 
mers’ existing shears can be built into 
a line. 


Combined Coil Cradle 
and Straightener 


* Please send us your Enquiries :— 


W. H. ARNOTT YOUNG & CO, LTD. 


PRESS EQUIPMENT LIMITED, 


HUNTERS VALE, BIRMINGHAM, 19. 


Brookside Tube Works, Middleton St. George 
Darlington. Telephone: Dinsdale 42 





Tel. : Northern 4823. 





j Coil Cut-Up 
machine 
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ELLS WASTE OIL 
ILTERS 


ELLS FILTERS enable 
aste oil to be used 

ith complete confidence 
any times over. 














SIX STANDARD SIZES 
AVAILABLE 


The Wells special filter pads used in 
wnjunction with the Wells patent 
yphon feed makes waste oil clean again. 


Hiso makers of OIL CISTERNS, SETTLING 
TANKS, OIL STORAGE CABINETS, PAINT 
PRAY GUNS AND LIME SPRAYERS, 
RREL POURERS, LATHE CANS, FILE 
ANDLES, PORTABLE HEATING PLANTS, 
ETTLE TORCH LAMPS. 


. C. WELLS X% CO., LTD 


MOUNT ST., HYDE, CHESHIRE 
fl: HYDE 2953 GRAMS: UNBREAKABLE HYDE 








No. 5 SIZE 
CAPACITY 45 to 50 
GALLONS PER WEEK 
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DEPENDABLE 


HYDRAULIC 
CYLINDERS 
AND RAMS 


Whatever your requirements the R.G. 
range of HIGH, MEDIUM and LOW 
pressure cylinders and rams is, or can be, 
designed to meet them. 








Engineered for.any stroke, bore or 
mounting suitalfe for oil and water. 


Send your next hydraulic problem or 
enquiry to :— 


RHODES, GILL & CO LTD 


212 WELLINGTON STREET, LEEDS | 
Telephone 2010 4/5 
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British federal 





Specialists in complete design and manufacture of all 
types of standard and special purpose resistance 
welding equipment from | KVA to 1500 KVA or 
greater, and including fully automatic conveyor and 
hopper fed lines for high production requirements in 
the automobile, aircraft, steel, drum and wire industries 
and all branches of engineering. 


Special Purpose Jigs and Fixtures 

Press Tools and Dies 

Electronic Controls 

Tube Mills 

Cycle Rim Forming and Welding Equipment 
Automatic Arc Welding Machines 
‘UNIFLEX’ Kickless Welding Cables 


IN RESISTANCE WELDING | 


BRITISH FEDERAL WELDER & MACHINE CO. LTD. 
CASTLE MILL WORKS, DUDLEY, WORCS. 
TELEPHONE DUDLEY 54701 





HEADERS 


—_—— 














SSN 
40 KVA Rocker arm type Universal 
Seam Welder. 








Pedal operated Rocker arm type Spot 
Welder with electronic weld timer. 





Heavy duty 500 KVA 
Projection Welding 
Machine. 


pUOUUU Tener AAA 











Enter No. 533 on reply card 





— 


54 July 29, 1990 THE ENGINER, 


DREDGING 
PLANT 


To the Largest Dimensions and Capabilities. 





PATENT CUTTER HOPPER DREDGERS 
PATENT DIPPER DREDGERS, BUCKET a 
DREDGERS, GOLD & TIN RECOVERY we paee= ; 
DREDGERS, FLOATING CRANES. rei oe eae es 


Twin Screw Bow Well Bucket Dredger ‘‘Abertawe’’ constructed for the Great Western Railway Compy 
Dimensions: |60ft. x 40ft. x I4ft. Speed: 84 knots. Buckets: 27 cub. ft. Specified Dredging Output: 900 tons per hg 





Hopper Barges, Screw Steamers, Side and Stern 


sonics.” FLEMING & FERGUSON LTI 


New Buckets, Links, Pins, Gearing, etc, supplied 
for existing Dredgers. Phone: Paisley 412! SHIPBUILDERS & ENGINEERS, PAISLEY, SCOTLAND. Tel. Add. “‘ Phoenix 


London Agents: Messrs. NYE & MENZIES Ltd., Capel House, 62, New Broad St., E.C.2 Phone: London 
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Bone shaking oe slacken ry 
the tighte 


ae HIGH QUALITY ENGINEERING 
KOLOK Positive Lock Washers. & MACHINE TOOL CASTINGS 


They come in every size. ‘ , 


KOLOK 


POSITIVE LOCK WASHERS 


(AVAILABLE IN ALL SIZES) 





HEAT & WEAR RESISTING UPTO 10 TONS 
abso x SPHEROIDAL GRAPHITE /RON & STEEL 


MACHINING 


emo > tile 


ee, OS R. GOODWIN & SONS (ENGINEERS) LT 
POSITIVE LOCK WASHER CO. LTD. 45 Renfrew Street, Glasgow, C.2. Telephone: DOUglas 92972) IVY HOUSE FOUNDRY, HANLEY, STOKE-ON-TRENT Phone: Stoke-on-T 
Enter No. 542 on reply card Enter No. 543 on reph 











—— — WE DESIGN 
---)) a 


IT being a quality fabrication in ) 
 —_— — a Va 


mild or stainless steel, or light alloys i ee 


SPENCER & SONS 








(MARKET HARBOROUGH ) LTD. 





We shall be pleased to have your enquiries. GREAT BOWDEN ROAD MARKET HARBOROUGH TEL” 
Enter No. 544 on reph 
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Holmes generators 








Sirs 4 eee 
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or 
] ee 
> >. 
ae : “ 
oe, Te 7 
aa\ 
. 1° se : 
4 
ply 
| J : | The photograph shows the twin 2,000 c.f.h. : 
= | : a A fraction of the cost of bottled gases. 
inert gas generators installed at the Maydown 


= Works of Messrs. Carbide Industries Ltd. 
The installation also includes; a central & High purity gas instantly available. 
control panel, soda washers, high pressure 
. compressors, Holmes-Kemp Dryers and a 
storage receiver. The inert gas, which is used 
for blanketing operations, is continuously 
monitored by a gas analyser controller to » From 1,000 c.f.h. to 150,000 c.f.h. 


ensure that it is of a consistent high quality. 


- Fully automatic — minimum maintenance. 


| . For full details write for a copy of Publication No. 64/3 








——— W. C. & CO. LTD. 
a Gas Handling Division, Telephones: Huddersfield 5280 
a Turnbridge, London: Victoria 9971 





Huddersfield Birmingham: Midland 6830 B395-2 
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SCRAP! 


WE BUY AND SELL ALL 
TYPES OF FERROUS 
AND NON-FERROUS SCRAP 


e@ Most modern trailer service in 
Great Britain. 


@ Most up-to-date hauling 
equipment for scrap and factory 
clearance. 


WANTED 


BUSHY & SMALL TURNINGS + DESTRUCTOR 
LOOSE LIGHT IRON : LIGHT STEEL CUTTINGS 
AND ALL OTHER GRADES OF SCRAP 
INCLUDING OLD CARS 


W. C. JONES & CO., LTD. 


PRIVATE SIDINGS - ELEANOR CROSS ROAD 
WALTHAM CROSS - HERTS 


"Phone: WALTHAM CROSS 24981-2-3 & 26503 
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POWER TRANSMISSION, 
through the medium of 
FLEXIBLE 
FABRIC 
COUPLING 
Disc 








* Are easily assembled. 

% Give extreme torsional flexibility. 

%* Absorb irregularities in load variations. 

* Axial and parallel misalignments are corrected, 


ESTABLISHED 18895 


HERMETIC AUBRER CoE 


Hermetic Works, Priory Road, Aston, BIRMINGHAM, 


"Phone : EAST 3638/9. 





Telegrams : ‘‘Hermetic Birmingham.” 


Enter No. 562 on reply d 





FOSTER WHEELER 
type Ball Mills 


FOSTER WHEELER 


FOSTER WHEELER HOUSE, 3, IXWORTH PLACE, LONDON SW3. 








FOSTER WHEELE 


at 


LITTLE BARFORD 


This outdoor installation consisting of two boilers, ¢ 





having a maximum evaporation of 550,000 1b/hr # 
pressure of 950 lbs per sq. in. with a final steam tempt 
ture of 925°F have been designed and built for 4 
Central Electricity Generating Board by Foster Wheel 
Each boiler is fired with pulverised fuel fed to inten 


burners from Foster Wheeler type Ball Mills. 









FWL/6/B 


LIMIPED 








Telephone: KENsington 6363 
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DESPERATE 
DESIGNERS 


USE 

ECO 
GEARED 

MOTORS 








Because they can be made for 
mounting in any one position 

without delay in delivery. 

4 to 2 H.P. 25 to 1500 Ib. ft. 





NECO GEARED MOTORS LIMITED, 


204 QUEENSTOWN ROAD, LONDON, S.W.8. 
MACaulay 3211-4. Neconditi, Clapcom, London. 
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PERFORATED 
METALS FOR precision... 
INDUSTRY Cross British made products are manufactured 


by an outstanding process used for the hardening 

and tempering of steel coils and rings. Covered 

by many patents, this manufacturing method has 

enabled components to be made from wire and 

with superlative accuracy. When top standards 

are essential you can rely on Cross precision 
products. 


J. & F. Pool Perforated Metals 
are today giving splendid service 
in over 40 great industries. 

It is first-class equipment at the 
right price! 


Pool MANUFACTURING COMPANY (1938) LTD. 
S&F POOL LTD BATH * SOMERSET - ENGLAND 


Phone: Combe Down 2355/8 
HAYLE, CORNWALL. Hayle 3213 Telegrams: ‘CIRCLE’ BATH 








cru/spel2 
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CONCRETE 
ROADS 








caving at least 2.5%, 
of the cost? 








Send for important information on 


The METTEXTURE PROCESS 


—the patented mechanical method of hacking old and damaged 
concrete to a precise depth, and providing an evenly keyed 
sub-surface to receive new topping. 


Mel te: ice provides equipment 
Ceri and trained opera- 


ESTIMATES FREE 
METROPOLITAN | 
CONSTRUCTION CO. LTD. 


Bow Bells House, Bread Street 
(Cheapside), London, E.C.4. 
City 1488 
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LOOSE NUTS LOSE MONEY 


‘SPALNUT?’ 


(REGD. TRADE MARK) 


. SAFETY LOCK WASHERS 


ECONOMICALLY AND EFFICIENTLY DEFY VIBRATION 


BY COURTESY OF BRITISH RAILWAYS, SOUTHERN REGION, WE SHOW BELOW A 
*PALNUT’ FITTED TO THE ROOF OF A MAIN LINE DIESEL LOCOMOTIVE. 






: <¥ . 7 


We are sure that the ‘ PALNUT’ Safety Lock Washer can and will 
be of service to you—give us a chance to prove it. 


Available in all threads from 6 B.A. to 3” B.S.F. ‘ PALNUTS’ 

give a guaranteed and easily inspected lock. Function on 

short bolt lengths and dispense with all need for drilling 
or distortion of thread. 


NATIONAL PHYSICAL LABORATORY TESTED 
THE GREATER THE VIBRATION THE TIGHTER THE GRIP 


THE PALNUT COMPANY LTD. 


PALNUT WORKS, 3 ARTHUR STREET, HOVE, 3 
Telegrams : PALNUT HOVE, Tele : 70427. 
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all descriptions in alloy 


and Carbon Steels 
(all heat treatment facilities) 


T.S 
5 ORSTER & SONS LTD 
FORGEMASTERS AND ENGINEERS 


COPPERAS BANK FORGE, SUNDERLAND 
TEL : 2876 'GRAMS : ‘ FRAMES’ S'LAND 
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LESS-DIFFICULT 





trouble-free 
bunker | 
discharge | 


The primitive, inefficient method 
commonly used for clearing material 
which sticks in a storage bunker is by 
applying a sledge hammer to the side 
of the hopper. This is a form of low 
frequency, uncontrolled vibration, 
When vibration is applied at the 
correct frequency, the correct ampli- 
tude and the correct point of applica. 
tion, almost any material can lb 
satisfactorily discharged. 

SINEX has the experience with a 
wide variety of materials and a wide 
range of hopper designs to recommend 
how vibration should be applied 
effectively to solve your particular 
problem. 

The three examples illustrated show 
three different combinations which 
are typical of many applications, but 
even these, whilst using the same type 
of unit, can only be effective if the 
types of unit themselves are placed in 
the correct position and have the 
correct frequencies and amplitudes of 
vibration to suit the characteristics of 
the material to be discharged. 

It would pay you, therefore, to 
make use of our experience and to 
consult us on your particular problem. 
Send for relevant details and informa 
tion sheet. : 






installation of an 
external vibrator to a steel hopper. 


DIFFICULT 





The 
vibrating reed 
for application where 
external vibration is impractical 
due to structural or other difficulties 
and if the bunker is made of concrete. 


EXTRA-DIFFICULT 


ELIMINATE THH8 
WASTEFUL METHOD 


\ / 
FREQUENCY UNCERTAIN ”~ J 


|€@/ 
“y- PLUS DAMAGE TO HOPPER 
‘dy 
tk 


AMPLITUDE UNCERTAIN 
combination of 
internal and external 
bunker vibration. Where the 
external vibrator is timed for 
‘on and off’, the vibration frequency, 
on slowing down, goes through the 
natural resonance of the bunker, 
irrespective of load material contained. 





RESULTS UNCERTAIN 


These are some of the manyfmaterials which we have handled satisfac: 
torily and ensure trouble-free bunker discharge : Pulverized and smal 
coal, iron-ore, coke, lime, flour, grain, grist, foundry sand, soda asb, 
cullet sand, gravel, granite chips and all road stone materials. 


Eiudey- aaence Equionnt 


SINEX ENGINEERING COMPANY «LIMITED. 


Central Way, North Feltham Trading Estate, Feltham, Middx. 
Tel : Feltham 5081 (5 lines) Telegrams : Sinexvibro Feltham. 
ASSOCIATED COMPANIES IN PARIS, BRUSSELS AND ZURICH 
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ECHNOEXPORT 
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YEARS 
EXPERIENCE 















OVERLOAD PROTECTION 


VULCAN - SINCLAIR 


/' [FI uidrive/ 


Illustrated brochure 
sent on request brings to the user the maximum advantages in 


terms of simplicity overall performance and reliability. 
Established in more than 500 different industrial 
drives the Vulcan-Sinclair traction coupling is used 
in every major industry at home and overseas. 











FLUIDRIVE ENGINEERING COMPANY LTD. 


Fluidrive Works, Worton Road, Isleworth, Middx. 
Telephone: ISLEWORTH 1121 6 lines Telex : 24107 
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The illustration shows that part of aM ORRIS foundry sand and mechaniza- 
tion plant which reconditions knocked-out sand. At 1, sand coming from the knock- 
out via an apron plate and belt conveyor passes beneath a magnetic separator (to 
remove tramp iron) and falls into the boot of a belt-bucket elevator 2, discharging 
into screen 3 onto belt conveyor 4, which in turn discharges into sixty-ton storage 
hopper 5. The flat belt conveyor 6, under the hopper, pours sand into the skip 
which feeds the mulling machine (known as the Speedmullor). This machine 7, 
providing a rapid mulling cycle with close batch control, discharges the sand into 
belt-bucket elevator 8. From thence, the sand proceeds via belt conveyors 9 and 10 
to the moulders. The overhead chain conveyor II serves the core shop with sand 
and also takes the cores to the stoves and to the moulders. 


HERBERT MORRIS LTD P.O. BOX 7 LOUGHBOROUGH ENGLAND 


Telephone: Loughborough 3123 
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RUBBER 





PowerGrip, the belt with teeth that grip to give near 


100°, mechanical efficiency. 


PowerGrip, which has unusual flexibility and lightness, 


yet greater pulling power. 


PowerGrip, for better performance and economy — 


without lubrication. 


PowerGrip, for speed ratios as high as 12 to 1. 


Like to know more? Ask our Technical Dept. 


Wm KENYON & SONS LTD 


DUKINFIELD «© CHESHIRE 


Tel: ASHton-under-Lyne 1614/7 and 3673/6 


PG! 
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Seats Why pay for excess material which you will only have to 


machine away? 





Buy shell-mounted precision steel castings and save. 
SAVE on weight, on machining, on wastage. 


This special moulding process offers you accuracy (with no need for 
F D GA R A L LE N excessive machining allowances), better surface finish and 
uniformity — valuable aids to your production set-up. 


* Shell-moulded precision steel castings 


EDGAR ALLEN & CO. LIMITED 
IMPERIAL STEEL WORKS SHEFFIELD 9 


Tr. EDGAR ALLEN & CO. LIMITED SHEFFIELD 7 
j Please send data Shell-moulded Precision Steel Castings to:— l 
% Weight range from Lo RR One Nem Meee a meme ee | 
NRL Ce ee NPE LTS a Oe AOE Te A ERSTE EE Te PRON RITE a 
1 

¢ 02. . 
¢ oz. up to 10 ib oO i ee | 
ADDRESS .. 
pagan enepennaTeEenp ICANT cA a Ia ena 
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STEELWOR 








The contract for the Willington ‘A’ 
generating station, comprising the 


supply, delivery and erection of 





over 5,000 tons of steelwork, provides 


another vital section in the 





programme being undertaken by 
the Central Electricity Generating 
Board. Optimum co-ordination 
and ample resources are necessary 
for the successful completion 

of such extensive projects. 


ENGINEERING CONSULTANTS: Ewbank & Partners, Ltd., 
10/11 Grosvenor Place, London, S.W.1. 


ARCHITECTS: Farmer & Dark, F/F.R.I.B.A. 
Romney House, Tufton Street, London, S.W.1. 


EDWARD 


Wo LTD O}-) 


CONSTRUCTIONAI 





Registered Office and Works: 


OCEAN IRONWORKS * TRAFFORD PARK * MANCHESTER! 
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BUILDING IN STEEL... 
meets every requirement and can provide 
the basis of a storage hut or the 


shape of a city. Structural steelwork 


E N cannot be equalled for strength, 
GI N E E R S endurance, adaptability and cost. 


1f Tel: Trafford Park 2341 (10 lines) London Office: 78 Buckingham Gate, S.W.\. Tel: Abbey 1948/9 


@ W0.103 
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THOS. W. WARD LTD 


(22 Lines) 
Phone: TEM 1515 


Phone: 26311 


BRETTENHAM HOUSE, LANCASTER PLACE, STRAND, W.C.2. 


SHEFFIELD 


ALBION WORKS 


LONDON OFFICE 


Enter No. 661 on reply card 
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H. BINGHAM & SONS LTD. DONCASTER 


MECHANICAL HANDLING ENGINEERS, FABRICATORS & FOUNDERS Tel: 65253 








DoOoDaoDaoaD? DPOoDaaaoao oa aaa aoa aoa a 
e Low Capital Expense e No Transferred Vibration 
© Negligible Maintenance e Handles Hot or Abrasive Materials 
e Dust Tight e Variable rate of Conveying 





VIBRATORY CONVEYORS & SCREENS 
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GRIFFIN FOUNDRY, OLDBURY 
Near BIRMINGHAM 


Telephone: BROADWELL 1181 & 1182 Telegrams : GRIFFIN, OLDBURY 
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and any other 







LAST 20 to 50% 


LONGER... Yet priced no 
higher than ordinary belts 


ocoet* 
pea eeneesesos® . 
Hes 


ee eees- 


ALL BRITISH 


TEXROPE GROMMET 


V-BELT DRIVES SHIPLEY YORKSHIRE 





MANUFACTURED 


*Phone : SHIPLEY 53141 
AND SOLD ONLY BY 


Grams : CLUTCH, SHIPLEY 
Enter No. 673 on reply card 
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Do you only see the answer to 
your handling requirements 
through the glass darkly? After 
long experience of gazing into 
palletisation problems M.G.K. 
have produced a wide range of 
standard pallets in the service 

of many different industries. 
If one of these doesn’t meet your 
very special need our designers 
will be glad to look even deeper 
into the glass and find the 
answer that could mean 


added prosperity in your future. 


It’s an easy problem to handle with M.G.K, 


























Registered Trade Mark 


Regd. Offices : 
GAZETTE BUILDINGS, CORPORATION ST. BIRMINGHAM, 4 
Telephone : CENtral 2517 + Telegrams: KATELBEE BIRMINGHAM 


M.G.K. ENGINEERING CO. LTD 

New Works : 
perenne RD. CURDWORTH, SUTTON COLDFIELD, WARKS. 
Telephone : CURDWORTH 60/61 














Enter No. 681 on reply card 








Newalls Insulation 


on Turbine Generators at 


Blyth Power Station 


Wee ne 


Bue tig; 


ize in 
oat a | 





Photograph by courtesy “ A.E 1, Turbine-Generator Division 


ONE OF FOUR A.E.|. turbine Generators for 
the Blyth Station of the Central Electricity 
Generating Board. This was the first 120MW 
set to be commissioned in any British powé! 
station. The thermal insulation of thi 
important project has been carried out bj 
Newalls using their well known Newall 
(Regd Brand) Newtempheit and 85% 
Magnesia materials. 


Offices and Depots at : LONDON, GLASGOW, MANCHESTER, IN (ay a le q NEWALLS INSULATION COMPANY LIMITED 
NEWCASTLE UPON TYNE, BIRMINGHAM, BELFAST, | WV alk S : | england. 
Bu ao CN Newalls eeaeetee 


69/BCD: 
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for todays projects 


Agents and venders in most markets abroad 
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FLUSH MOUNTING 
PRESSURE 


GAUGES 


and 
THERMOMETERS 


@ROAOHE AIM 


Ib /in? 


Pg ita tt dt 


For a panel containing pressure gauges and ther- 
mometers, we can offer both types of instrument 
matching each other. 


Flush mounting mercury-in-steel thermometers are 
available in ranges up to 1200°F. and pressure gauges 
for most industrial applications can be supplied for 
flush mounting. 


Fixing by a single clamp is our standard method and 
is generally agreed to be much easier and neater 
than fixing by three screws in the front flange. 


The standard finish is instrument black and the front 
flange is reduced in width for improved appearance 
and ease of taking readings. 


Panel hole sizes are 43” for 4” dial 
64” for 6” dial 

84” for 8” dial, 

103” for 10’ dial 


Panel mounting shut-off and fine-regulating valves 


. 


PRODUCTS INCLUDE : High Precision Gauges 


Dead-weight Testers - Mercury-in-Steel Thermo: 

meters - Differential Gauges - Hydraulic Load 
Indicators - Absolute Pressure Gauges - Pressure 

Recorders - Pneumatic Receiver Gauges - Phenol 

 ] Case Gauges - Very High Pressure Gauges - Edge- 

wise Gauges - Diaphragm Gauges - Oxygen Gauges 

Gauges with Electric Contacts - Tank Depth 


Gauges - Gauges with Diaphragm Attachments. 


MUR a Oe a coco. WS Ecol aa ono Py By > 


BROADHEATH Nr. MANCHESTER Branch Offices: London and Glasgow 


/, TEMPERATURE 


TTT LLL LL 
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BULLETIN ON CRANE CAST IRON CLAMP GATE VALVES 
. with rising stem, inside screw and wedge disc. 





This range of valves is particularly recommended for 
pipelines that carry considerable quantities of dirt and 
other foreign matter. Their clamp construction enables 

them to be quickly and easily dismantled for 

cleaning or repairs. They are compact and light in 

weight. The disc is attached to the stem by means of a 
tee-slot, a feature that provides a safe but flexible coupling. 
Bronze trimmed valves are recommended for steam, water, air 
and non-corrosive oil lines. All-iron valves are recommended 
for oil, gas and other fluids that corrode bronze but not 
iron or steel. Screwed and Flanged valves are supplied 

to British and American Standards. 

Sizes: Screwed—i" to 4" Flanged—1" to 4" 


Cc ing A Py E VALVES OF BRONZE 
CAST IRON AND STEEL 


CRANE LTD., 15-16 RED LION COURT, FLEET STREET, LONDON, E.C.4 WORKS: IPSWICH Branches: Birmingham, Brentford, Bristol, Glasgow, 
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Leeds, London, Manchester 
via 
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THE STANDARD PISTON RING & ENGINEERING CO., 


Premier Works “ Don Road « Jalil) (> mm: ) 
Telephone: Sheffield 42076 (3 lines) 


LTD., 
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A full range of 


SUCTION 
TYPE 
FILTERS 


Here is a full range of six standard 

size metal edge filters designed for 
immersion in a tank or casing on the 
suction side of any system applicable 
to cutting oils, hydraulic fluids, light 
machine oils, etc. 

They are permanent, cleanable filters, 


efficient and reliable in action. 


Purolator metal edge filters consist of a patented 
edge-wound metal ribbon of tapering 
cross-section that presents a rigid surface to the 
incoming fluid. The precision formed ribbon is 
closely wound under tension on to a supporting 
frame and securely fixed at each end. Projections 
on the ribbon, which are of uniform height and 
formed at defined intervals along its surface, 

give a degree of filtration from -002” to -020” as 
required. These filters can be supplied in brass, 
monel metal or stainless steel materials. 


PU 





(O LANOR 


REGD. TRADE MARK 


~METAL-EDGE FILTERS 


eke 





AUTOMOTIVE PRODUCTS COMPANY LTD 
LEAMINGTON SPA, WARWICKSHIRE, ENGLAND 
ONE OF THE AUTOMOTIVE PRODUCTS GROUP 


Enter No. 711 on reply card 


Tested and recommended by the 
Ministry of Supply (MTV Branch) 
Reference No. VG.6/300/FIR 
for export to tropica countries, 







OSOTITE—the modern scientific sealing which has been proved by rigorous tests 
to be the perfect jointing for smooth surface and screw unions. OSOTITE is a 
simply applied liquid compound, impervious to heat, petrol, oil, grease, water 
and steam which ensure in a few minutes a HIGH PRESSURE GAS, AIR or 
WATER-TIGHT JOINT. Write for full details and prices. 


OSOTITE 


A SLICK PRODUCT 


IAA LIN, DS 


=” WADDON 





LIMITED 
CROYDON 


570 
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Goods to European Markets in 
- through wagons every day 


ev TRAIN FERRY 














HARWICH ZEEBRUGGE 


DOVER - DUNKERQUE 
Packing and handling absolute minimum 


Full particulars from:—Continental Superintendent, Victoria 
Station, London, S.W.1 for Dover route and Continental Traffic 
& Shipping Manager, Harwich House, 129 Bishopsgate, London 
E.C.2 for Harwich route. 


( BRITISH RAILWAYS ) 
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1,000 gall. kettle in 4” 
copper. 
Lynx Quasi-arc welded. 


12,000 gallon water 
separator 
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WELDED FABRICATIONS 
ORDINARY OR EXTRAORDINARY 


STAINLESS STEEL, MILD STEEL, ALUMINIUM 
FABRICATIONS COMPLETE WITH 
VALVEWORK AND PIPEWORK 


METALLIC ARC WELDING 
ARGONAUT AND ARGON-ARC WELDING 
STRESS-RELIEVING AND TESTING FACILITIES 


CLARK 





GEORGE CLARK & SONS (HULL) LIMITED 
HAWTHORN AVENUE, HULL 


Telephone 37654 Telegrams ‘Clark Hull’ 


A MEMBER OF THE NEWMAN HENDER GROUP 
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Stainless steel 
vessel with mild 
steel jacket 











CLARKS CAN COPE 


Clark’s modern methods, efficient equipment, 
unique facilities and practical approach al 
operate to your advantage.... 


Clarks offer you a unique combination of the most advanced 
equipment and methods with a century-old reputation {0 
high craftsman standards on every type of fabrication work 


Stainless steel, mild steel, aluminium, copper, or aluminiutt 
bronze... Clarks of Hull will not only give you the practic 

. ° ol 
solution to your problem—they’ll deliver a first-class job on timé: 


Send that enquiry first to Clarks of Hull. 


Bd 
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Multiple Disc 
CLUTCHES 


Resiliency, sensitivity, ease of control 
and the ability to perform continuous 
heavy duty without frequent adjust- 
ment, make Taylor Multiple Disc 
Clutches a popular choice for machine 
tool, plant, civiland heavy engineering. 
Such characteristics are ensured by:— 
Heat treatment and total enclosure of 
all operating parts; positive locking; 
single point adjustment and precision 
manufacture on modern plant. A 
Taylor Clutch is a seif-contained unit, 
easily assembled, quickly fitted and 
produced to perform many years of 
strenuous work, 


July 29, 1960 








Powerful, 
Positive, 
Safe . 


The IIustration shows a typical application. The Reid 
Gear Co., Ltd., required a powerful, sensitive and 
completely trustworthy clutch unit for their two-speed 
reduction gear, to transmit the enormous effort applied 
In actuating the emergency sluice gate on a Scottish 
Hydro-Electric Project. The features mentioned above 
qualify Taylor Clutches to satisfy such exacting demands 
because they constitute the very ingredients of strength 
and reliability—the choice was a Taylor Multiple Disc 
Clutch. 


TAYLOR INDUSTRIAL CLUTCHES 


TROWS UPPER WORKS :- 


CASTLETON * LANCS. 
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Cairds see ner 
oe 
Specialists since 1889 in Evaporating and Condensing Plant, Feed Heaters and Filters, 
Oil Fuel Heaters and Exhaust Steam Oil Separators. 
777 COMMERCIAL ROAD LONDON £14 
Also Bushey Works By-pass Watford Herts. 
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OVERHEAD TRAVELLERS ELECTRIC GOLIATH 

= MARSHALL , 

< s L] < 
8 

“| ° FLEMING ‘ 
9 

” bd 0 7 

Ww : 

0 * 

U m 

O > 

” DELLBURN WORKS MOTHERWELL:SCOTLAND 

Telephone: Motherwell 50 Telegrams: “ Deliburn”’? Motherwell 0 
LOCO STEAM ELECTRIC GOLIATH TRAVELLER 
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MITCHELL PUMPS give 
complete freedom from metal 
contamination of the liquids 




















SPECIALISTS IN ACID PUMPS 


ORGANISATION 


Consult the Acid Pump Division of 
L. A. MITCHELL LTD. 


TEL. BLA 7224/7 AND 7824/7 


EL. MET 8321/2 








HARVESTER HOUSE, 37 PETER ST., 
MANCHESTER 2 


LONDON OFFICE: PORTLAND HOUSE, 
73 BASING ALS ST., LONDON, E.C.2 








let Mitchell handle your 
acid pumping problems 


Enquiries invited for MITCHELL PUMPS for such duties as: 
Zinc Leach for batch and continuous galvanising processes 


Sulphuric Acid and contaminated wash waters on 
pickling tanks and continuous pickling plants 


Chromic Acid and Nickel Solutions for electrolytic 
plating plants including pumping to filters, etc 


Waste pickle liquor and acidic effluents for 
neutralisation prior to disposal 


Pumping of demineralised water 


(Top left) Large battery centrifugal acid pumps 
(Bottom left) Close-up view of diaphragm pump similar to the hand operated 
unit but arranged for motor drive 
(Bottom centre) Hand operated portable diaphragm pump for emptying 
carboys or tanks and for general duties. 
(Bottom right) Portable rotary displacement pump pumping plating solutions 
in the motor car trade 
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 EMPYRIUM fl 


WELDING & MANUFACTURING COMPANY LIMITED 


For the ultimate in 


in this field. 


Welded Fabrications 
consult Empyrium, pioneers _ 


July 29, 1960 









: Head Office and Main Works: 


Pritchett Street, Birmin 
Telephone : 


PIONEERS 


IN WELDING PRACTICE SINCE 


gham 6. 
ASTon Cross 3203-4-5. 
Telegrams: Empyrweld Birmingham 


Bal Be 4 
































Transformer and Switchgear Tank 
Storage Tanks for Petrol, Oil and 
Water; Autoclaves ; Chemical Plap 
of all ‘descriptions : ; Bedplates ; 
Machine Tool and Press Frames; 
Gas Works Plant ; Hoppers, Con. 
densers, Gear Guards, Blast Mai 
Air Receivers and Pressure Vessels 
all types. 

Empyrium fabricate for all industrie 
to ASME and Lloyd’s specification, 
Also to the exacting requirements of 
the Petroleum and Oil Companies, 
Full — facilities, including 




















Self-priming 
20K Lift... 
multistage 
booster 


BERESFORD 


BN271*: 


We also make single-stage 
pumps, portable pumps, 
cellar drainage pumps, sub- 
mersible deepwell pumps, 
etc., and will be pleased to 
send you details of our 
range. 


pumps....... 


They are robust, practical pumps 
designed for economical opera- 
tion and easy maintenance, built 
to give long service in industrial 
and agricultural _ installations. 
Available as self-priming or non- 
self-priming units in a range of 
sizes covering outputs from 115 
to 50,000 g.p.h. and heads up to 
1000 feet, for hot or cold water, 
boosting, boiler feeding etc., 
with all forms of drive or arranged 
for operation by your existing 
driving unit. Full details avail- 
able on request. 


; Ca i 


multistage 
pumps . 


James Beresford & Son, Ltd., 
Ace Works, Kitts Green, 
Birmingham 33. 

Telephone : STEchford 3081. 


(The Cornercroft Group of Companies) 


Enter No. 742 on reply card 





















fc i 
wtih! ini! 4 Stim 


nin bay) 
Mi wd i * nel 


‘. 





DoDI 


= mn SE. 





SUPERHEATERS 
FOR 


LANCASHIRE BOILER! 


Are you interested in getting 
greater efficiency and, at the -_ 
time, saving on your fuel costs! 
If so we invite you to consult us. 
Sugden Superheaters can be fitted 
with full damper control. They 
are suitable for all industrial 
purposes and can be fitted to all 
types of Shell boilers. 

Sudgen Superheaters ar¢ 
of particular value where | 
auxiliary steam boilers are 
used. 









Telephone : 


SUGDEN 
MOSLEY ROAD, TRAFFORD PARK, MANCHESTER 17 


TRAFFORD PARK 520 


LIMITED 





On replys 
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ROBUST IN CONSTRUCTION 
WIRE-BRAID REINFORCED 
WITHSTANDING 
200 LBS. P.S.I. 





Specially designed for high-pressure operations, this wire- 
braid hose handles 200 lbs. p.s.i. The spiral asbestos cord with 
static conducting wire is incorporated for additional safety. 
This is one of the many types of hose for general industrial 
use, backed by the world-wide experience of U.S. Rubber, 
manufactured at Edinburgh in Europe’s most modern plant. 
Robust, reliable and efficient, each in its category is unequ- 
alled value for all-round service and economical operation. 


The world’s largest manufacturer of Industrial Rubber Products. 
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PLUS 
POINTS 


3 Natural rubber, heavy 
gauge, seamless tube. 


3% Manufactured in 
60 ft. lengths. 


3% High tensile wire-braid 
reinforcement with 
Special spiral asbestos 
cord which incorporates a 
static conducting wire. 


* Light-weight yet of 
great strength. 








HIGH 


r Fe E Ss Ss U re om 3& Neoprene cover, 


compounded to withstand 


ST EA M Hi Oo Ss E extreme heat and abrasion. 





Detailed and illustrated catalogue on U.S. Rubber Hose 
/s obtainable on request. 


iy U. S. Rubber 


Home: The North British Rubber Company Limited | ft 
Export: U.S Rubber International (Great Britain) Ltd ABBey 56 


62/64 HORSEFERRY ROAD, LONDON, S.W.I 


Famous for: Steam, Oil, Air & Water Hose * Conveyor Belting * PowerGrip Timing Belts * Dock Fenders * Expansion Joints 
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Strength and Efficiency .. . 


... that’s what you get with a JOHN SHAW hydraulic press. The SHAWBALE 
scrap metal baling press illustrated is rated at 550 tons. The box is 6ft. 6in. long 
x Sft. Oin. wide x 2ft. 8in. deep to give a capacity of 86 cub. ft. The output 
is 15/20 bales/hour with two 50 h.p. pumps. Size of bale is S5ft. Oin. = 1ft. 6in. 
x lft. 10in. This is one of a wide range of scrap baling presses we manufacture, 
all of which are operated by hydraulic oil pumps, thus eliminating corrosion in 
valves and pipes. We produce presses for every purpose and industry, skilfully 
built to the highest specifications and to modern design, and each press we build 
is designed to meet the individual requirements of the customer. That is why you 


will do well to specify.... 


... presses by JQHN 


Among the presses built by JOHN SHAW are: 


PIERCING, FLANGING and BENDING 
PRESSES ; 


SHEET METAL WORKING PRESSES ; 
BALING PRESSES ; 
PLYWOOD and VENEER PRESSES ; 


LAMINATED PLASTIC SHEETING 
PRESSES ; 


RUBBER VULCANIZING PRESSES ; 
SCRAP METAL BALING PRESSES ; 


JOHN SHAW & SONS (Salford) LIMITED - 


SALFORD - 


DE-WATERING PRESSES FOR WET 
BOARDS ; 


REFRACTORY BRICK MAKING 
PRESSES ; 


PRESSES FOR POWDER METAL- 
LURGY, Etc., Etc. 


All these and many others are described and 
illustrated in Catalogue No. 59 which we have 
recently produced. 


LANCASHIRE - ENGLAND 
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180/ 100,000 g. ph oe 


Cargo 





PR Ee 


DRUM Pumps meet the requirements of the 
petroleum industry in a unique way, and are 


suitable for liquid from the most volatile to 





the most viscous, over a wide range of 


temperatures. Cargo, bunkering, transfer, 


¥¢ Pet aa ped 


road tanker, refuelling pumps, etc. 





THE DRUM ENGINEERING COMPANY LIMITED 


EDWARD STREET WORKS, DUDLEY HILL, BRADFORD, 4. 
Telephone: Bradford 682373 


London Office: 38, Victoria Street, Westminster, S.W.|. Telephone: ABBey 396! 
Branch Offices in Glasgow, Newcastle, Manchester and Birmingham 





DR 56 
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INDUSTRIAL COUNTING 
INSTRUMENTS and 
MEASURING 
MACHINES 










Patented 
Design 


Write or phone 
for our Catalogue or a visit from a 
technical representative to ‘* INSTRUMENT DIVISION °° 


B. & F. CARTER &CO., LTD. 


ALBION WORKS, BOLTON 3, ENGLAND 
Tel: BOLTON 4344 (All lines) 
Grams: ‘* BRAIDERS BOLTON ** 
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OIL 
STORAGE TANKS 


Cylindrical, Rectangular and 
Sitewelded. Capacities from 
25 gall. to 30,000 gall. 


PRESSURE VESSELS 


Butane and Propane Storage 
Vessels, Columns, Cooling and 
Scrubbing Towers, Air Receivers, 
Chemical Storage Vessels. Full 
details supplied on application. 


Also Manufacturers of Ducting and 
Fabrications. Large Machining 
Capacity Available. 


ROBERTS BROS. 


ESTABLISHED 1919 
JUNCTION ROAD, WORDSLEY, 
STOURBRIDGE worcs. 


Tel: STOURBRIDGE 3101/2/3 
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SAVING 


LABORATORY 
ANALYSIS 


The analysis of COAL is our first consider- 
ation, as in many industries it is the chief 
item of expense. Consult us for analysis 





















NAAN 


We invite enquiries 





of MINERALS, ORES, OILS, 
METALS, ALLOYS, WATER, etc, 





WEST HAM TESTING LABORATORY...:::.... 


BAYTHORNE HOUSE, GORDON STREET, PLAISTOW, LONDON, €E.13 





5265. 
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THE ‘BRADFORD’ POWER CYLINDER 


More power to your elbow 
with Bradford air or 
hydraulic power cylinders 


Bradford Air Cylinders. In standard sizes from 
2” to 20” bore, with hand or remote control. 
All-steel Hydraulic Cylinders. Standard sizes 
from 14” to 12” honed bores, to work at 
pressures from 200 Ibs. to 1,500 Ibs per sq. in. 
with hydraulic fluid, oil or water. Supplied 
as required with bracket, clevis, trunnion or 
end cover mountings. 

Bradford Air or Hydraulic Cylinders can also be 
made to customers’ specifications with any 
length of stroke. 


UNITED STATES METALLIC PAC 
SOHO WORKS, BRADFORD 8, YORKSHIRE 


Telegrams: ‘* Metallic’, Bradford 


Branch Offices: London, Liverpool, 
Telephone: Bradford 41284-5 





Glasgow, Manchester, 
Newcastle, Cardiff, Southampton, Hull, Swansea and Bristol. 
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The snail, most thought- 
fully, goes to some 

pains to reconcile his 

own needs with those 

of the conchologist. 

@ As home and protection, 
his shell must be tough, 
portable, and very much 
made to measure. At 

the same time, it must 






have just those qualities 
— which—in due course— 
will delight the collector. 
® Sheet steel from the 
City of Steel follows no 
less closely its intended 
purpose. Each order 

is treated as a separate 
assignment so that 
MA .D E 10) MI EAS U RE you, the manufacturer, 
get the particular kind of 
steel your product needs. 
® Steel, in fact, made to 
measure—to your exact 
requirements. 


THE STEEL COMPANY OF WALES LOMITED 


uJ 


SS 
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KNOW 
YOUR 
BEARINGS 





Apprentices 
Draughtsmen 
Designers 
Production Engineers 
Purchasing Officers 





No | The Ball Journal 


Naturally the series begins with the single row ball 
journal bearing, the engineer’s ‘‘maid-of-all-work”’, it 
being by far the most used of all bearing types. 


It is intended primarily for dealing with journal 
loads but is also quite suitable for taking thrust loads 
in either direction with or without journal load. The 
balls run in deep raceways or tracks designed to afford 
maximum support consistent with freedom in running. 


am ws 


AERIAL PH 


OF THE HOFFMANN WORKS" 
ra 


The latest manufacturing techniques enable us to 
produce an even better bearing by improving track 
geometry and track finish, as well as the accuracy of 
the assembled unit. The ball journal is also supplied 
slightly smaller on the outside diameter for location 
duty. 


HOFFMANN BALL JOURNALS 
are made in the following sizes:— 


IN INCH SIZES—EXTRA LIGHT, LIGHT 
AND MEDIUM 


IN METRIC SIZES—LIGHT, MEDIUM AND HEAVY 


IN INCH SIZES—LIGHT AND MEDIUM WITH 
TAPERED SLEEVE 


IN METRIC SIZES—NARROW TYPE, LIGHT 
AND MEDIUM 


IN INCH SIZES—SMALL BALL JOURNALS (S TYPE) 


THE HOFFMANN 


TELEPHONE: 3151 (SEVEN LINES) 


MANUFACTURING CO. LTD., CHELMSFORD, ESSEX 


TELEGRAMS: HOFFMANN, CHELMSFORD, TELEX 
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a te, .» a device which every machinery designer should know about 


er: g 








Duff-Norton worm gear jacks provide a 
purely mechanical means for accurate 


raises up to 25” and will provide exactly 
the same raise for years without adjustment. 




















4 CLOCKWISE 








MMi 


Yy 







DEEP KEYWAY 


ROTATION OF 
WORM 


ALEMITE 
RAISES LOAD —_ 


GREASE 
ao FITTING 
ip 


PHOSPHOR ~ |! \| 
BRONZE 


JACK FILLEO WITH 
WORM GEAR } I 


HIGh PRESSURE GREASE 


MACH. STEEL 


SCREW A 
io eo 
F. 
* 


STOP PIN 


positioning of loads weighing as much as 
several hundred tons and maintaining them 
indefinitely without creep. Operating in any 
position, and functioning as components of 
machinery and equipment, they can raise and 
lower loads, apply pressure or resist impact. 
Jack capacities range from 5 to 100 tons. 

When two or more jacks are connected by 
means of shafting and mitre gear boxes they 
lift in unison, even when the load is unevenly 
distributed. They are available with standard 


Duff-Norton 


Consolidated Pneumatic 


CONSOLIDATED PNEUMATIC TOOL CoO. 


AVAILABLE FROM 


Worm gear jacks are suitable for operation at 
ambient temperatures up to 200°F. 

Thousands of these jacks are in use in 
America on feeding tables, tube mills, welding 
positioners, pipe cut-off and _ threading 
machines, testing equipment, aircraft jigs, 
loading platforms, rolling mills conveyor 
lines, arbor presses, and numerous other 
types of equipment. If you have a positioning 
problem, write for catalogue giving complete 
information, drawings and full specifications. 


Jacks 








LTD - DAWES ROAD +: LONDON 


- 8S.W.6 


CP/233 
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in steam 
-from 
(Centre) Renewable stainless steel seat and valve, 300 p.s.1. Up to 600°F. 
The most reliable valve of its class ever produced. es ecs 


(Right) With metal seat. Produced to B.S. 2060. 





No. 1071 No. 1028B No. 1031 
G.M. Gate Valve Globe Steam Valve G.M. Globe Valve 








(Left) To B.s. 1952. With flanged ends. 


UP TO ‘BS’ AND BEYOND! 

















High quality—in workmanship, materials, valve design... . 
This is a characteristic of al] Peglers steam valves. Whilst most 
are produced to B.S. standards, some stock valves, such as the 
highly-advanced 1028B steam stop valve, actually go beyond 


B.S. requirements! 





NEW 
Advanced Features: 


Peglers improved non-heating handwheel 

This ‘ever-cool’ wheel is now fitted as standard on 
all Peglers steam valves. Pleasant to grip. Red enamel 
finish. 





Coded for rapid identification 
Colour-coded identity discs are fitted at the centre of 
handwheels, indicating valve pressure and tempera- 
ture ratings, and B.S. number. 


Gi glers 


LiMiTed 


When writing please state name of your Company and position you occupy 





Peglers range includes: Copper Alloy Globe, Check and Gate Valves, 
as well as Radiator Valves and Unions —all to B.S. requirements. 


C/2 I PEGLERS LIMITED, (Dept —-) BELMONT WORKS, DONCASTER 
Limited London Office and Warehouse: PRESTEX HOUSE, MARSHALSEA ROAD, SE1 





The name is the guarantees 


Also at 28 Thorp Street, Birmingham, 5 





TGA, SFIV8 
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PUMPING 
LILEN PLANT 


















for Power Station service 


The plant illustrated is in service for the Electricity Supply 
Commission’s Highveld Power Station, Orange Free State, 
South Africa. 

It comprises four Allen horizontal double-suction, two-stage 
pumps with 20/16-in. branches, driven by 1,245-h.p. M-V motors. 
Each pump is designed for a duty of 360,000 gallons per hour 
against a total head of 490 feet running at a speed of 1,485 r.p.m. 
These pumps are typical of a large number of ALLEN units 
installed for power station and waterworks service. 


ALLEN centrifugal, axial- and mixed-flow pumps, horizontal 
or vertical, are designed to meet all requirements up to 
the largest capacity units needed in modern installations. 


Specialists in complete Pumping Plant installations 


ws W.H.ALLEN SONS & C° L® Bane 


Telephone: Bedford 67400 Telegrams: Pump Bedford Telex (Telex No. 821/00) 
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fes 
MetcA essure 


“Washing Plant 







SUITABLE FOR ALL INDUSTRIAL 
APPLICATIONS 


The ‘‘ Metcalfe’s’’ High Pressure 
Washing Plant provides the answer 
to the problem of cleaning in in- 
|dustry to-day. The plant is supplied 
ona suitable hand truck for port- 
able use or it can be fitted as a per- 
manent installation, and the only 
services required to operate it are : 


(1) Water supply (static or mains). 
The consumption is 550 gallons per 
hour. 

(2) Steam supply at any pressure 
above 60lbs. per square inch. The 
consumption is@OOlbs. per hour. 





The Washer is extremely simple to ages Aira, Sena 
operate and can be easily operated Photo by kind permission of the Vulcan Foundry Ltd 
in complete safety by unskilled CLEANING A LOCOMOTIVE 
personnel. The high temperature and pressure of the jet make it un- 
equalled for power and efficiency and the use of cleaning solutions is 
not normally required. 


‘a 





Sy ADVANTAGES OF THE ‘D & M’ 
; SYSTEM OF WASHING 


@ (1) Delivers an extremely hot supply of 
water at a very high pressure thus ensur- 
ing the most efficient cleaning. 


@ (2) Ensuresa great reduction in cleaning 
costs, due to the saving in man hours 
which is always found. 


@ (3) The injector is perfectly automatic 
and re-starting and requires no attention 
once the water valve has been set for the 
usual working pressures. 


@ (4) It will operate satisfactorily with low 
steam pressures (60lbs. per square inch 
upwards). 

@ (5) It can be operated with perfect safety 
and satisfaction by a non-skilled labourer. 

tae @ (6) Simple, compact and light. 

Ses)  @ (7) No detergents or cleaning solutions 

4 are normally necessary. 












astuae tana *eCk @ (8) Noother system offers the same flexi- 
bility at low operating costs, low main- 
tenance and low installation,’costs as, the Metcalfe High Pressure Washing Plant. 


® (9) A wide range of jet temperature and pressure is available so that the apparatus is 
suitable for all types of requirements 


CLEANING A SLAU 


WRITE FOR LEAFLET S.11 








INJECTOR WORKS + ROMILEY - MANCHESTER ») 





Telegrams : EXHAUST, ROMILEY Telephone : WOOdley 2626 (2 lines) 
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( 
as smooth as aK— 


Gloucester 


es 














The smoother and cleaner the casting the more accurately it fits into 

the machining jigs allowing saving of time during machining process. 

At Gloucester, Malleable iron castings are as clean as modern 

science and machines can make them. 

Superb core making equipment, careful analysis of sand at every 

stage of the core making and moulding processes, the use of 

special mould and core dressings, ensure clean castings, even as 

they leave the “knock out” bay for final fettling. 

The elevator type electric-furnace anneals in 48 hours instead 

of the usual 7 days. It also allows greater control of the casting 

during annealing, resulting in uniformity of metal, greater 

strength, and — a smoother, finer skin. 

Gloucester can handle large runs of malleable castings for the auto- 
mobile, railways, electrical and farming industries. 

Gloucester are always willing to visit customers and help in the 

design of castings to save time and cost in productions 





A typical Gloucester Malleable specification. 

















Gloucester Gloucester Lamellar 

Blackheart Malleable Pearlitic Malleable 
Elongation 18% Elongation es 5% 
Yield Point I2 tons Yield Point 24 tons 
Tensile Strength 25 tons psi Tensile Strength 35 tons psi 





Spring mounting bracket in 
Malleable Iron Weight 84 lbs. 








, Vehicle pinion housing in 
my Malleable Iron. Weight 28 Ibs. 


GLOUCESTER 





BY 


— THE HOME OF = p*: 


Gloucester Foundry Ltd., Emlyn Works, Gloucester 
Y phone : Gloucester 23041 grams : ‘Pulleys’ Gloucester 
(A subsidiary of the Gloucester Railway Carriage & Wagon Co. Ltd.) 


See 


: Goop castTiNcs4/ 
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high production 
PRECISION MACHINE TOOLS 


Sree 





&\_ 


COLLET & 
ENGLEHARD 


Table Type with fixed column. 
from 22” to 52” approx. dia. 





Spindle 


@ Horizontal Boring and Milling Machines. 
Floor Type with travelling column. Spindle 
from 34%” to 9,1,” approx. dia. 


@ Horizontal Boring and Milling Machines. 
With travelling column and table. Spindle 
from 34%” to 94,” approx. dia. 


@ Cutter Head Grinding Machines. 
Capacity 4” to 274” approx. dia. 


@ Universal Radial Drilling Machines. 
Maximum swing from 3’ 4” to 8 2” approx. 


! \ @ Automatic Die-sinking Machines. 

Max. Vertical Adjustment of cutter spindle 
from 2’ 54” to 6’ 6”. 

Horizontal travel of table from 5’ to 13’ 1”. 





@ Transportable Horizontal Shaping Machine. 
Stroke of ram 4’ 7”. 
Maximum vertical adjustment of ram 3’ 1”. 


Special sizes of machines on application. Lid 


WICKM™MAN P36 LIMIT ED 


FACTORED MACHINE DIVISION, FLETCHAMSTEAD HIGHWAY, COVENTRY 


Telephone : Coventry 74321 
514 F81|10 | 
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for greater STOPPING power... 





Heavy duty industrial disc brake with double Dunlop industrial calliper units 


industrial DISC brakes! 


(INCORPORATING DUNLOP CALLIPER UNITS) 


The development of the disc braking system has been one of 


Effective control? A typical Twiflex Disc Brake installation 
the most dramatic events in motoring history. 


is capable of absorbing 90,000 ft. Ib. of energy in $th second ! 


This revolutionary system is now available for industry and 
Twiflex Industrial Disc Brakes are setting new standards — 
wherever effective control means the greatest use of available 
power resources. 


Twiflex Industrial Disc Brakes are superior to existing braking 
methods in every way because they give you... 


@ Maximum efficiency under all conditions. @ Immediate pad clearance on release 


@ Complete absence of “‘brake fade”’ @ Automatic adjustment for wear 


@ Long life, reliability and ease of maintenance 


For full information please write to: 


TWIFLE X COUPLINGS LIMITED (One of the Sheepbridge Engineering Group) 
The Green * Twickenham: Middlesex. Telephone: POPesgrove 2206/9. Telegrams: Twiflex: Twickenham 


Enter No. 851 on reply card 


85 


‘High Strength 


FRIGTION 


‘lg 


for Structural! Joints 








Send now tor details of this 
new fastening method and its 
applications. 


Altrincham Street, 
Manchester, 1, 





AND SON LIMITED 


LONDON: W. Kelway-Bamber & Co. Ltd., Room 7 
70 Victoria Street, S.W.1. Telephone: Abbey 6860 
N.E. COAST: Fasteners Ltd., 2 Hall St., Barnard Castle 
County Durham. Telephone: Barnard Castle 3143 





@ 1% 
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MILLERS 
RINGS LTD 





=—Anderton CIRCLIPS= 





CATALOGUE from ANDERTON SPRINGS LTD (A7) BINGLEY Tel : 2388, 2351 & 2226. London Office : Holborn 5151 & 5305 
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RESISTANCE STRAIN GAUGES 
By J. YARNELL, B.Sc., A.Inst.P. 
Price 12s. 6d. (Postage 64.) 
This book deals with the construction and application of resistance strain gauges and with the 
most commonly used circuits and apparatus. The strain gauge rosette, which is finding ever 


wider application, is treated extensively, being introduced by a short exposition of the theory of 
stress and strain in a surface. 


Order your copy through your Bookseller or direct from:— 
ELECTRONIC ENGINEERING, 28, Essex Street, Strand, London, W.C.2. 





HENEAGE STREET, 
LONDON E.1 


BISHOPSGATE 


7314 
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AIRPEL ys FILTERS 


LARGE GAPACITIES 


DUAL TYPE GIVES 
UNINTERRUPTED FLOW 


July 29,1990 THE ENGINEER 


FOR FINER FILTRATION 
OF ALL LIQUIDS 
* . LOWEST PRESSURE DROP 

* SINGLE NUT COVER FIXING 

* HIGHLY COMPETITIVE 


IMMEDIATE EX-STOCK veuveries FROM OUR I! DEPOTS THROUGHOUT THE U.K. AND EIRE. 


THE BRITISH STEAM SPECIALTIES LIMITED 






Head Office: FLEET STREET » LEICESTER 


Also at LONDON, LIVERPOOL, GLASGOW, BRISTOL, MANCHESTER, NEWCASTLE-ON-TYNE, BIRMINGHAM, BELFAST, DUBLIN, 
Telephone: LEICESTER 20885 (6 lines) A 


CARDIFF. Telegrams: ‘“*BOSS” LEICESTEn 
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Always fit 


Cheney/j 


the clip 
with the double 


grip 


TRADE ENQUIRIES TO:— 
FENTER LTD., 
184.ASTON ROAD, BIRMINGHAM 6 


— 


™ 







It’s the exclusive Cheney 
design and patented thrust 
washer and insert that give the 
Cheney Clip that extra, never- 
relaxing grip. A larger diameter 
screw ensures deeper, more positive 
thread engagement to withstand 25% 
extra torque—and yet the Cheney 
Clip costs no more than any other 
type. Always ask for a Cheney 
\\ aaa \\ Clip and: see the difference. 
\\ aaa 


CHENEY 30 CLIP 








INDUSTRIAL CALIGOES au TEXTILES 


Finishes to combat Rot, Mildew, Fire, Fray, Water, ete, 
Bleached, Tinted and Natural, Stiffened and Pure Finishes 


BAG CLOTHS 
FILTER CLOTHS 
NARROW ROLLS 


LABEL AND INDICATOR CLOTHS 
CUT SHAPES TO ORDER 
CONVERSIONS TO YOUR REQUIREMENTS 


PADDING CLOTHS BACKED WITH COIR OR OTHER FIBRES 





Ask—BATES TEXTILES (MANCHESTER) LTD. 
42/4 SACKVILLE STREET, MANCHESTER, I. 
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PNEUTOMATION 


The guiding hand with a giant’s strength 


Enter No. 863 on reply card 








a 


and more than human accuracy, timing and speed — that’s 


*Pneutomation’, the pneumatic power system that controls a host 





of simple or complex operations, from jig-boring to bell-ringing. 
Take a look round your factory, you'll find a score of jobs 
that could do with a ‘pick-me-up’ from ‘Pneutomation’. 
‘Pneutomation’ costs less than you’d think too, because systems 
to suit almost every need are available ‘off-the-shelf’, 


thanks to the very wide range of standard components. 









Squinch says : 
‘Plan with Lang Pneutomation in mind, right from 
the start, you’ll be certain of the happy ending !”’ 


Write to:— 


Lang Pneumatic Ltd 


[ASSOCIATED WITH DESOUTTER BROTHERS (HOLDINGS) LTD.| 
OWEN ROAD - WOLVERHAMPTON :: Tel: Wolverhampton 25221-2-3-4 
Telex No. 33193 
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INCREASES PRODUCTION EFFICIENCY IN INDUSTRY 


As a flexible hose lining material ‘ Fluon’ 
CD 1 is pre-eminent. 


Its flexural fatigue characteristics are 
exceptional. 


The only chemicals which attack it are 
molten alkali metals and a few fluorine 
compounds at high temperature and 
pressure, 


It can be used continuously at tem- 
peratures up to 250°C., and retains its 
tough, flexible nature down to at least 
liquid nitrogen temperatures. 























é 


‘ Fluoroflex’ Flexible Pipes lined with tubing made from ‘ Fluon’ CD 1 in the de Havilland Comet 


‘Fluon’ CD 1 is used in ‘Fluoroflex’ Pipes chosen for the Comet 


@ Its weathering characteristics are excellent 
and it has an indefinite shelf life. 


These are among the many reasons why 
Palmer ‘ Fluoroflex ’ Flexible Pipes lined with 
tube made from ‘Fluon’ CD 1 are being fitted 
by The de Havilland Aircraft Company 
Limited to Comet aircraft. Tests carried out 
on these pipes correspond to 10,000 hr. life 
on the hydraulic system of the Comet 4 B. 


‘Fluon’ is the registered trade 
? : ae an ©, rT @ ) Te! 7 mark for the polytetrafluoroethy- 
lene manufactured by I.C.I, 


IMPERIAL CHEMICAL INDUSTRIES LIMITED LONDON Ss.W.1 


‘Fluoroflex’ Flexible Pipe made by Palmer Aero Products Ltd., 
London, N.W.8, lined with tubing made from ‘Fluon’ CD 1 p.t.f.e. 


PrG6 


Eater No. 871 on reply card 








Wlustrated isa Bronx 8’ x 3” 

capacity machine, installed at 

_ Carrier Engineering 
oO. 





























Bronx Plate Bending Rolls reduce costs on batch and mass production 
work as well as on accurate “‘ one off’’ cylinder jobs. 

Every hi is supplied with a capacity chart giving widths, thick- 
nesses and diameter capacities. This information is essential to your 
Estimating Dept., as well as the operator on the machine. 

There is a wide range of massively built Bronx Plate Bending Rolls to 
give consistent accuracy with thinnest to thickest steel plates up to 
40 ft. in width, and standard machines cope perfectly with conical work. 
There are also Bronx Press Brakes,{Tube Straightening Machines, Bar Reel- 
ing Machines, RollerjLevellers, etc. ;j Write for Catalogues. 





BRONX ENGINEERING CO, LTD., LYE, WORCS. 
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LIFTING AND 
TRAVERSING 






PRESSURE aay 


= 
rr 


JACKS 
: PROVING a 
4 PUMP he 
LS 





YOUNGS 
HYDRAULIC 
EQUIPMENT 4 


JACKS, PUMPS, 
PRESSES, 
CYLINDERS, RAMS, f 
RAIL & GIRDER 
BENDING 
MACHINES. 











=; BUSHING PRESSES 
>: HAND OPERATED 
j OR 

POWER DRIVEN 





TI 




















YOUNGS (LIFTING APPLIANCES) LTD., RYLAND STREET WORKS, BIKMINGHAM, 
Tel: EDGbaston 3508-9. Grams: OLDENS, B’HAM. 





ei 
Li 
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PRODUCTION £ REPAUE 


LET 
ACCURACY «& SUPERFINISH 


Patented Master-Hone equipment gives a higher standard of 
accuracy combined with micro-inch surface finish than 
any other method. In shaft production and repair it will 


improve quality and cut down operating time and costs. 
Master-Hones are available in a range of sizes from 4" to 24" dia. 


Repair work undertaken on contract for these and larger sizes. 


Please write for literature. 


NICOL & ANDREW LIMITED 


20 KELVIN AVE., HILLINGTON, GLASGOW, S.W.2. 
Tel: Halfway 4724. 


NICOL & ANDREW (LONDON) LTD. iss Uxbridge Road, Hanwell London, W.7. 


Tel: Ealing 1088. 
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CLASSIFIED ADVERTISEMENTS 


PUBLIC APPOINTMENTS - SITUATIONS VACANT - TENDERS - EDUCATIONAL - BUSINESSES and PREMISES - BUSINESS OPPORTUNITIES 
PATENTS - MISCELLANEOUS : AGENCIES - DIRECTORS - PARTNERSHIPS 


4/6 per line of approximately 6 words. 


FOR SALE : MACHINERY, etc., WANTED : 


Tuesday for publication on Friday of the same week. 


Minimum 18/-. 


Minimum 16/-. 


Inch Rate. 





Thereafter the sizes for both progress in steps 3 inches deep across 1, 2, 3 or 4 columns. 


Use of Box Number. 2/- 


which includes forwarding of replies. 
If proofs are wanted, copy is required on Thursday for publication on Friday of the following week. 
Advertisements for publication should be addressed to:—Classified Advertisement Dept., ‘“‘THE ENGINEER,” 28 Essex Street, Strand, London, W.C.2 


Urgent advertisements may be telephoned to CENtral 6565. 





54/- per single column inch and pro rata. 12 lines to 1 inch. 
There are reduced rates (i.e., not on a pro rata basis) for advertisements of 4-page (12 column inches) and upwards, e.g., }-page £29 10s. 4-page £54. Full page £100. 


AUCTION SALES : SITUATIONS WANTED : 
4/- per line of approximately 6 words. 


SUB-CONTRACTING : DESIGN SERVICES : FOR HIRE 
Inch Rate. 48/- per single column inch and pro rata. 
There are reduced rates (i.e., not on a pro rata basis) for advertisements of 4-page (I2 column inches) and upwards, e.g., }-page £25 0s. 


12 lines to 1 inch. 


4-page £48. Full page £90. 


Run-On and Semi-Displayed Styles. Both these styles are available for single column width advertisements of any depth up to 12 inches. 
| | Displayed and Illustrated Styles. The minimum size for a Displayed advertisement is 3 inches single column, for an illustrated advertisement it is a t-page (12 column inches). 





PUBLIC APPOINTMENTS 


CITY OF LIVERPOOL 
EDUCATION COMMITTEE 





COLLEGE OF TECHNOLOGY 





BYROM STREET, LIVERPOOL, 3 





S. A. J. PARSONS, B.Sc. ee. 


Principal : 
M.I.Mech.E., M.I.Prod.E., M.B.1 








DEPARTMENT OF ELECTRICAL 
ENGINEERING 





Applications are invited for the appointment of 
HEAD of the Department (Grade III). Duties to 
commence as soon as possible after Ist September, 
1960. Salary: £1800 by £50 to £1950 per annum. 
Applicants must have good teaching, industrial and/ 
or research experience and should possess high 
academic qualifications. 

The person appointed will be expected to develop 
further the Advanced Courses and Post-Graduate 
Courses and to encourage research. Work will 
begin shortly on a building which includes completely 
new accommodation, laboratories and workshops for 
the department. 

Further particulars and application form (return- 
able by 28th September, 1960) from H. S. Magnay, 
M.A., Director of Education, 14 Sir Thomas Street, 


Liverpool, 1. ‘ 
THOMAS ALKER, 
Town Clerk and Clerk 
to the Local 
Education Aatigee 














(3.6313) 
















_ NORTH EAST DERBYSHIRE 
_ JOINT WATER COMMITTEE 


TECHNICAL STAFF 








E 

’ Applications are invited for the following appoint- 
“ment on the staff of the Engineer and Manager. 

__ The commencing salary will be in accordance with 
“qualifications and experience. 

The appointment offers good experience in 
“waterworks design and construction. 

_ SENIOR ASSISTANT ENGINEER (A.P.T. 
‘Grade IV £1065-£1220). 

_ Applicants must be Corporate Members of the 
“Institution of Civil Engineers and they should have 
had previous experience in the design and con- 
‘Sruction of service reservoirs, treatment plants and 
pumping stations. 

Housing accommodation will be made available to 
the successful ai plicant and a car allowance will be 

id up to 8 H.P. in accordance with the National 

le. Removal expenses paid. 

The post is superannuable and the successful 
applicant will be required to pass a medical 
examination. 

Applications stating age, qualifications, experience 
and appointments held together with the names of 
two referees should be submitted to the under- 
signed not later than 20th Ange, 1960. 





O. HAWKINS, 
Rural Council House, Clerk, 
Saltergate, 
Chesterfield. E5503 


PUBLIC APPOINTMENTS 





UNIVERSITY OF NOTTINGHAM 





LECTURESHIP IN 
CHEMICAL ENGINEERING 





Applications are invited iad a LECTURESHIP 
IN CHEMICAL ENGINEERING. Candidates 
should have an honours y Soe in Chemical Engin- 
eering or corporate membership of the Institution of 
Chemical Engineers, with experience in research 
and in the operation and supervision of full-scale 
chemical plant. Salary scale £950 to £1475 (efficiency 
bar) to £1850. Conditions of appointment and 
form of application, which should be returned as 
soon as possible, from the Registrar. 





BARNSLEY CORPORATION 
WATER DEPARTMENT 





APPOINTMENT OF ENGINEERING STAFF 





here is a vacancy in the establishment for : 
ay ASSISTANT ENGINEER, Grade A.P.T. IV. 
Additionally the following temporary appoint- 
ments are to be made in connection with new 


works : 

(2) ASSISTANT ENGINEER, Grade A.P.T. IV. 

(3) ASSISTANT ENGINEER, Special Classes. 

(4) ENGINEERING ASSISTANT, A.P.T. I/ 
Special Classes. 

The commencing salary for the appointments on 
A.P.T. Grades may be at any point below the maxi- 
mum, and on Special Scales up to two points below 
the maximum, according to qualifications and 
experience. 

For Posts (1), (2) and (3) applicants should be 
Chartered Civil Engineers and desirably Corporate 
Members of the Institution of Water Engineers or 
have experience in Water Engineering. 

For Post (4) applicants should be Engineering 
Graduates or be otherwise qualified to be pla on 
Grade A.P.T. I within the terms of the Scheme of 
Conditions of Service for Local Government Admini- 
strative, Professional and Technical Services. 

© persons appointed will be required to work 
on the design and execution of new works of supply 
entailing an estimated capital expenditure of some 

50,000 within the next five years, and involving 
reinforced and prestressed concrete structures and 
pumping installations and pipe lines. 

The appointments will be subject to (a) the Scheme 
of Conditions of Service for A.P.T.C. Staff : (b) any 
other General Conditions of Employment in opera- 
tion within the Corporation from time to time : 
and (c) one month’s notice on either side. 

An essential user’s car allowance is normally paid 
to the holder of Post (1). 

The appointments will also be subject to the Local 
Government. Superannuation Acts, for which 
purpose the successful candidates will be required to 
pass a medical examination. 

Housing accommodation can be provided if 
necessary and 50 per cent of removal transport 
expenses will be paid in approved cases. 

Further details of the undertaking and works 
programme and of the appointments may be obtained 
from W. Gordon Lees, Waterworks Engineer and 
Manager, Waterworks Office, Town Hall, Barnsley. 

A. E, GILFILLAN, 

Town Hall, 


Town Clerk. 
Barnsley. E5487 





CITY OF SHEFFIELD 











WATERWORKS UNDERTAKING 











APPOINTMENT OF TECHNICAL 
ASSISTANT 












Applications are invited for the above appointment 
(Special Classes Grade £785 to £1070) on the perma- 
fent staff of the Waterworks General Manager and 
Engineer (A. B. Baldwin, M.Eng.). Commencing 
salary according to qualifications, ability and 
experience, 

Applicants must be University Graduates or have 
Passed parts I and II of the examination of the Insti- 
tution of Civil Engineers and in each case to have 

d at least five years’ experience (including the 
Period spent on theoretical training.). 
© post is superannuable and the successful 
applicant will be required to pass a medical 
mmination. 
plications, Stating age, education and training, 




















oo of two aed Kay reach the under- 
figned not later than 8th August, 1960. 
JOHN HEYS, 
Town Hall, 


Town Clerk. 
Sheffield: 1. E5516 










CITY AND COUNTY OF BRISTOL 


CITY ENGINEER AND PLANNING 
OFFICER’S DEPARTMENT 








APPOINTMENT OF PLANT 
SUPERVISOR 





Applications invited for post of MECHANICAL 
PLANT 1 ey mam Salary : Grade A.P.T. III 
(£880 to £1065 p 

Successful Sealine will be required to take charge 

of ma e and of the plant 
operated by the Department, ‘which includes excava- 
tors, bulldozers, road rollers, tractors, compressors 
and general civil engineering plant. 

Post pensionable ; medical examination and, 
except in case of an officer transferred from service of 
another Local Government Authority, probationary 
period of six months. 

Applications stating age, nationality, educational 
training, qualifications (if any), present and previous 
positions with salaries and dates, notice required to 
terminate present appointment, whether related to a 
member or senior officer of the Counci! and names of 
two referees, to City Engineer and Planning Officer, 





Cabot House, Deanery Rd., Bristol 1, by 22nd 
August. ; 
Canvassing disqualifies. E5515 


PUBLIC APPOINTMENTS 
CITY OF SHEFFIELD 





WATERWORKS UNDERTAKING 





YORKSHIRE DERWENT SCHEME 





ASSISTANT ENGINEERS 





ASSISTANT ENGINEERS—APT Grade IV 
(£1065-£1270). 

Applications are invited from Chartered Engineers 
for these appointments which will be subject to 
National Joint Council conditions as applied by the 
City Council and to the passing of a medical 
examination. 

Commencing salary within the grade according to 
qualifications and experience. Consideration will be 
given if required to assistance with housing accom- 
modation and removal expenses in suitable cases. 

Candidates should preferably have had experience 
of the design and construction of such civil engineer- 
ing works as are comprised by major schemes of 
water supply. Further details of the Yorkshire 
Derwent scheme and of these popotmente, can be 
obtained from A. B. Baldwin, Esq., M.Eng., General 
Manager and_ Engineer, 'Shatield Corporation 
Waterworks, Town Hall, Sheffield, 1. 

Applications are to be forwarded to the under- 
signed by 8th August, 1960, stating age, qualifications, 
past and present appointments (with dates and 
salaries), details of relevant experience and schemes 
engaged upon, together with the names of two 


referees. 
JOHN HEYS, 
Town Hall, Town Clerk. 
Sheffield, 1. E5517 





THE BRITISH SHIPBUILDING 
RESEARCH ASSOCIATION 





ATOMIC ENERGY SECTION 





The British Shipbuilding Research Association 
has vacancies in its Atomic Energy Section for men 
aged about 25 with a good University Degree in 
marine or mechanical engineering and with practical 
training and experience. Research experience an 
advantage. The persons appointed will be required 
in the first instance to work in the Association’s 
team at Winfrith, Dorset, studying the p 


PUBLIC APPOINTMENTS 


DEPARTMENT OF GOVERNMENT 
ELECTRICAL UNDERTAKINGS 
CEYLON 


POST OF DEPUTY CHIEF 
RESIDENT ENGIN ER, 
HYDROELECTRIC SCHEME 


STAGE UB 





Applications are invited for the post of 
DEPUTY CHIEF RESIDENT ENGINEER to 
be mainly in charge of Tunnel construction of 
the above scheme. The appointment will be for 
a period of three years. 


2. Thesalary of the post is £2800 to £3200 per 
annum, according to experience of the candidate 
selected which will be paid at the current rate of 
exchange. 


3. Applicants who will be required to furnish 
a Medical Certificate as to their rer fitness 
for service in Ceylon must Corporate 
Member of the Institute of Civil Mie with 
extensive experience as Resident on long lined 
rock Tunnel construction. 


4. The Ceylon Government will contribute 
74 per cent of salary to a Provident Fund. Free 
passages to the Island and back will be provided 
for the successful applicant and his family up to 
a maximum of four persons besides the applicant. 
Rent Allowance, if not in occupation of Govern- 
ment quarters, and cost of living allowance are 
payable in terms of Government Regulations in 
force at the time. 


intment 
Ceylon 


5. A copy of the letter of ap 
could be inspected at the office of the 
Government Representative. 


6. Applications giving full details of experi- 
ence should be submitted within 14 days in 
triplicate with three copies of testimonials to 


Messrs. Preece, Cardew and Rider, 8, 10 and 12, 
Queen Anne’s Gate, Westminster, London, 
S.W.1. 

E5469 





application of nuclear power to merchant ship 
propulsion. Experience of nuclear energy is not 
an essential qualification as training in this will be 
given. The commencing salaries will depend upon 
age and qualifications and the appointments are 
subject to the Federated Superannuation System for 
Universities. 

Applications with full particulars should be 
addressed to: B.S.R.A., 5 Chesterfield Gardens, 
Curzon Street, W.1, quoting ee 

- E 


London, 
JER 





THE REPUBLIC OF THE SUDAN 





SHIFT CHARGE ENGINEER 





Applications are invited from those suitably 
qualified to fill a vacancy of SHIFT CHARGE 
ENGINEER in the Central Electricity and Water 
Administration, Sudan. 

Candidates should have a sound technical training 
and have had experience in modern steam power 
stations operating at pressures of 500 1b per square 
inch with oil-fired boilers. A knowledge of diesel 
engine operation would be an advantage. The 
selected candidate will be expected to carry out 
maintenance work on the generating plant if required. 

The appointment will be on contract for three 
years, the first year being probationary. 

Salary will be in the range of £S. 1100 to £S. 1670, 
and the starting point will be fixed according to age, 
qualifications and experience. In addition to the 
salary, a cost-of-living allowance is payable (£S.187 
per annum), and an initial outfit grant of £8.50 on 
appointment. (£S.1 equals £1 Os. 6d.) There is no 
income tax payable in the Sudan. 

In addition accommodation will be provided at a 
rental not exceeding 74 per cent of the basic salary. 
Hard furnishings are available at a nominal rent. 
Liberal leave on full pay with full passage paid for 
the Official, Wife and children up to the age of 18 
granted after 18 months’ Service. 

Application should be made in writing in the first 
instance, giving full details of age, qualifications, 
experience, and with copies of two recent testi- 
monials, to the Appointments Section, the Sudan 


oa: Cleveland Row, St. James’s, London, 
S.W.1, quoting reference 4/3203. 
Closing date 15th August, 1960. E5486 


EAST ANGLICAN REGIONAL 
HOSPITAL BOARD 


REGIONAL ENGINEER'S DEPARTMENT 
APPOINTMENTS 
(1) ENGINEERS, GENERAL GRADE (MECH- 
(a) ye members Inst.Mech.E.: Salary 
£1160 to £1600. 


(b) Pda on members Inst. H. & V.E.: Salary 
£910 to £1400. 

(c) Graduate members Inst.Mech.E.: Salary 
£910 to £1205. 

(2) oe ane GENERAL GRADE (ELEC- 
anne members Inst. E.E.: Salary £910 to 

Candidates appointed will be engaged on design 
of central heating and hot water systems, con- 
ditioning equipment, &c., including design of steam 
boiler plant, laundry installations OR electric light- 
ing and power installations, radio and telephone 
installations and electronics in relation to hospital 
engineering projects. Experience in estimating and 
in ee preparation of specifications desirable. 

ted under (1) (a) or (b) will be 
ne for a “small design team for all aspects of 
mechanical gagienering services in large hospital 
eS projec 
oF GINEERING PEACE Ta (MECH- 
NICA L AND ELECTRICAL) 

@. se £1030 to £1250. 

(ii) Salary £870 to £1010. 

(iii) Salary £550 to £850. 

ancuaneen for (i) and (ii) should have H.N.C. or 
O.N.C. and be experienced in the design of engin- 
eering anes A and the preparation of tender drawings 

and specifications under supervision 

Candidates for (iii) should have had three years 
practical and theoretical trainin ing including site or 
workshop experience with suitable technical experi- 
ence in engineering drawing. 

Applications, stating age, qualifications, experi- 
ence and details of present ition, with names of 
three referees to Secretary of Board, 117 Chesterton 
Road, Cambridge, by sist August, 1960. E5423 








Classified Advts. continued on page 90 





PUBLIC APPOINTMENTS 





THE UNITED BIRMINGHAM 
HOSPITALS 





DEPUTY SUPERINTENDENT ENGINEER 





Applications are invited for the appointment of 
DEPUTY SUPERINTENDENT ENGINEER to 
these hospitals. 

The successful candidate will be responsible to 


the Superintendent Engineer and will, as deputy, be * 


subject to those duties and responsibilities set out 
in Whitley Council Circular P.T.B.51 for a Superin- 
tendent Engineer. 

His duties will include responsibility to the Super- 
intendent Engineer for the supervision of the engin- 
eering services and general maintenance of the 
Queen Elizabeth Hospital. Some experience in 
building construction and works maintenance would 
be an advantage. 

Applicants should preferably be corporate members 
of the Institute of Mechanical Engineers or the 
Institute of Electrical Engineers or hold an equivalent 
professional qualification, but must in any event 
conform to requirements as to trae a laid down 
in Whitley Council Circular P.T.B.91 for Superin- 
tendent Engineers. This is a new appointment and 
salary will be on the scale £1000 by £30 (4) by £35 
(1) to £1155. A house will be available, if required, 
upon terms to be agreed. Further information may 
had, if needed, from the Secretary to the Board of 
Governors, Queen Elizabeth Hospital, Birmingham, 
15, to whom applications including names of three 
referees should be submitted by 24th August, woaee 





CITY OF LINCOLN 
WATER DEPARTMENT 





ASSISTANT ENGINEER 





Applications for the post of ASSISTANT 
ENGINEER, in the Special Grade (£785-£1070), 
are invited from candidates who have a degree in 
Civil Engineering or who have passed parts I and II 
of the Examination of the Institution of Civil 
Engineers. 

The commencing salary will be related to the 
experience of the candidate. 

post is superannuable and a medical examina- 
tion will be required. 

Car allowance will be paid and housing accom- 
modation may be available if required. 

Applications, accompanied by the names of two 
referees, should reach me by the 20th August, 1960. 

Re-grouping of the Water Undertakings in the 
area is in active progress and opportunities for 
promotion are likely in the case Bef e a engineer. 


— Clerk’s Office, 


eng Town Clerk. 
“i July, 1960. E5506 








TENDERS 
THE REPUBLIC OF THE SUDAN 














MINISTRY OF IRRIGATION AND 
HYDRO-ELECTRIC POWER 





KHASM EL GIRBA DAM AND 
ASSOCIATED WORKS 





The Ministry of Irrigation and Hydro-Electric 
Power of the Republic of the Sudan propose to call 
for TENDERS for the — Civil Engineering and 
Associated Works of th HASM EL GIRBA 
Dam Scheme in the gorge aa Khasm El Girba on the 
Atbara. The site is about 4 kilometres upstream 
from the town of Khasm El Girba, approximately 
437 kilometres from the junction with the main Nile. 

The Main Civil Engineering Works will comprise 
the construction of a buttress concrete dam across 
the river channel, with earth dams on either flanks, 
together with control gates and other equipment. 
The concrete dam will have a length of 350 metres 
and a maximum height of 55 metres above river bed 
level. The length of the earth embankments will be 
approximately 3°5 kilometres. 

The Associated Works will comprise the con- 
struction of permanent and temporary housing with 
roads and services. 

MAIN CIVIL AND ASSOCIATED 
ENGINEERING WORKS : 

(1) A preliminary pamphlet showing drawings 
outlining the work involved will be available for 
issue now. 

The general technical information in connection 
with the proposed works is indicated in the pamphlet. 

(2) Contractors who may be interested in tendering 
for the Main Dam and Associated Works should 
submit full details of their qualifications and experi- 
ence as soon as possible and not later than July 3lst, 
1960, to enable Tender documents and drawings to 
be issued on August 10th, 1960, to Gee a 
wee es the requirements of the M 

GH THE GOVERNMENT. "OF THE 
REPUBLIC OF rd SUDAN IS NOT YET ABLE 
TO ENTER INTO ANY DEFINITE COM 
MENT, IT IS HOPED THAT THE MAIN CIVIL 
ENGINEERING WORKS WILL COMMENCE 
IN NOVEMBER, 1960. 
The Consstiing Engineers to the Ministry on this 


Project are 
$.0.G.R.E. A.H., 
Societe Grenobloise d’Etudes et d’Applications 

Hydrauli 
Boite Postale 1 45, 
GRENOBLE (FRANCE). 

- Applications for the preliminary pamphlet by 
bona fide firms should be made to one of the follow- 
ing, with a copy to the Consulting Engineers : 

The B arma of Irrigation and Hydro-Electric 
lower, 
The Republic of the Sudan, P.O.B. No. 878, 
KHARTOUM (THE SUDAN). 
The Director, Ministry of Irrigation and Hydro- 
Electric Power. 
The Republic of the Sudan, 
WAD MEDANI (The Sudan). 
Applications received after the dates 
above might not be considered. 


essa 


PUBLIC APPOINTMENTS 


THE BRITISH SHIPBUILDING 
RESEARCH ASSOCIATION 





MARINE ENGINEERING SECTION 





‘The British Shipbuilding Research Association 
has vacancies in the following two Grades in its 
Marine Engineering Section : 

(a) GRADE B—This Grade includes persons who 
have been assessed as having the ability to initiate, 
lead and execute research. Qualifications 
required are a good University Degree in marine 
or mechanical engineering and with practical 
training and experience. Research experience 
and/or service at sea an advantage. The salary 

will be within the range of £800 to £1600 per 
annum. 

(b) GRADE C—The staff in this Grade are con- 
cerned with the conduct of the experimental 
side of investigations. Qualifications required 
are a Degree in marine or mech ing, 
Higher National Certificate or equivalent quali- 
fications. Apprenticeship or practical experience 
in engineering. Research and/or sea going 
experience an advantage. The salary will be 
within the range of £725 to £1350 per annum. 


The commencing salary for each appointment 
will, however, depend upon age and qualifications. 
All appointments are subject to the Federated 
Superannuation System for Universities. 

Applications with full particulars should be 
addressed to B.S.R.A., 5 Chesterfield Gardens, 
Curzon Street, London, W.1. E5522 


| TENDERS | 


THE TEES VALLEY AND 
CLEVELAND WATER BOARD 


BALDERHEAD IMPOUNDING 
RESERVOIR 

















Contract documents are now being prepared by 
the Board’s Consulting Engineers, Messrs. Edward 
Sandeman, Kennard and Partners, of Westminster, 
for the construction at Balderhead on the River 
Balder, near Romaldkirk, North Riding of York- 
shire, of an earth reservoir embankment approxi- 
mately 155 feet high and 3000 feet long at the crest, 
containing approximately 2,300,000 cy. yd. of fill. 
The concrete cut-off trench is expected to reach a 
depth of 100 feet or oe and its volume wil 
be approximately 50,000 cu. 

The ancillary works will ‘Sade 14 feet internal 
diameter tunnels, bellmouth overflow shaft, valve 
a etc. 

e Board proposes to invite TENDERS for the 
CONSTRU ION of this reservoir from selected 
Contractors. Contractors wishing to be considered 
for inclusion in the list of those invited to tender 
should therefore apply to the undersigned in writing 
not later than the Ist September, 

Applicants must indicate what recent works of a 
similar nature they have carried out, giving the 
approximate costs and the names of Engineers to 
whom reference may be made. Applicants must also 
State their financial capacity to carry out the work. 

Construction is anticipated to commence in the 
Spring of 1961. 

MORRIS, 


Clerk 2 ‘the Board and 
Chief Executive Officer. 
G.P.O. Box No. 60, 
Water Board Offices, 
Corporation Road, 


Middlesbrough. E5473 





SUPPLIES AND DISPOSALS 





N.LC. BUILDING, PARLIAMENT STREET, 


NEW DELHI, INDIA 





D.G.S. & D. TENDER ENQUIRY 
PROJECT/SE/2025 TO 27, 32, 85 AND 
87 L/W 





The office of the Directorate General of Supplies 
and Disposals, N.I.C. Building, Parliament Street, 
New Delhi, India, invites TENDERS for the 
ens 

& D. TENDER ENQUIRY 

PROJECTISE; (2025 TO 27, 32, 85 AND 87-L/IlI 


For the SUPPLY of SKID MOUNTED 
DIAMOND CORE DRILLS (Diesel Driven), 
Hydraulic Feed, with individual capacity 4000, 
3000, and 1000ft. AX size, complete with 
accessories and pumping sets. Quantity required 
26 sets. Deal with boring and sinking appara- 
tus and Ti 
Specifications, drawings etc., relative to the above, 

can be obtained from the Co-ordination Branch, 

India Store Department, Bromyard Avenue, Acton 
W.3, at a cost of 15 shillings per Tender and is not 
refundable. Tenders are to be returned to The 
rate General of Supplies & Disposals, 
N.LC. Buildings, Parliament Street, New Delhi, 
India, so as to reach them by 6th September 1960. 

S n copy of the above enquiry can be seen at 
India Stores Department, Engineering Branch, 
Bromyard Avenue, Acton, W.3 under the following 
reference : $.3420/60/NSC/ENG.2 

















E5510 
EDUCATIONAL 
A.M.I.MECH.E., B.SC., City and Guilds, &c. 


Guarantee Postal Courses for all] Exams. and Tech- 
nical Divisions from Elementary to Degree standard 
including Automation bey any Approaimately 
95 per cent. successes. 148- Pee, prospectus free 
on scene a. LE.T. (Dept. 22), 29, Wright’s 's Lane, 
London, W.8 Ell4e 





July 29, 


EDUCATIONAL 


MIDDLESEX COUNTY COUNCIL 
EDUCATION COMMITTEE 


HENDON TECHNICAL COLLEGE 


THE anno a 
ONDON, N.W 


DEPARTMENTS OF "MECHANICAL AND 
ELECTRICAL ENGINEERING 





PROGRAMME OF LECTURE COURSES TO BE 
GIVEN BY ieneat IN THE FOLLOWING 
B. 


1. MATHEMATICS FOR  ENGINEERS—1. 
Six Lectures, commencing 26th September 1960. 

2. MECHANICAL VIBRATIONS. Twelve Lec- 
utres, commencing 26th September, 1960. 

3. TRANSISTORS AND THEIR APPLICA- 
TIONS. Twelve Lectures, commencing 27th Sep- 
tember, 1960 

4. APPLICATIONS OF RADIO ISOTOPES IN 
INDUSTRY. Six Lectures, commencing 27th Sept- 
tember, 1960. 

5. MODERN MAGNETIC MATERIALS—1. 
Six Lectures, commencing 29th September, 1960. 

6. MATHEMATICS FOR ENGINEERS—2: 
Six Lectures, commencing 7th November, 1960. 

7. ANALYSIS OF INDETERMINATE STRUC® 
pS ge Six Lectures, commencing 8th November, 

8. ELECTRONICS FOR MECHANICAL AND 
CHEMICAL ENGINEERS. Six Lectures, com- 
mencing 9th November, 1960. 

9. MODERN MAGNETIC MATERIALS — 
(FERRITES) Six Lectures, commencing 10th 
November, 1960. 

The above lectures are intended for Graduates or 
Higher National Certificate Holders. 

Fees : 10s. for a course of six Lectures. 
course of twelve Lectures. 

The Head of the appropriate department will be 
pleased to supply further particulars and reservation 
forms. E5509 E 


£1 fora 





WELSH COLLEGE OF 
ADVANCED TECHNOLOGY 





CATHAYS PARK, CARDIFF 





ELECTRICAL ENGINEERING 
DEPARTMENT 





FULL-TIME COURSE FOR PART Ill 
OF THE 1.E.E. EXAMINATION 





A full-time course in preparation for Part III of 
the Institution of Electrical Engineers’ Examination 
will commence on October 3ist, 1960. Applicants 
for admission to the course must have passed, or 
obtained exemption from, Parts I and II. Further 
particulars may be obtained from the Head of the 
Electrical Engineering Department at the College. 

ROBERT E. PRESSWOOD, 

City Hall, Clerk to the Governors. 

Cardiff. E5505 E 





NATIONAL COLLEGE OF 
RUBBER TECHNOLOGY 


NORTHERN 
London, 


Holloway Road, 
Tel: NORth 4231 


Head: F. H. COTTON, 
Ph.D., M.Sc., F.R.LC., F.LR.1. 


‘Rubber in Engineering’ 


POLYTECHNIC, 


COrgunions: J, R. SABERTON, 
Mech.E) 
A course of six evening lectures by 


specialists from the College Staff, Research 
Associations and Industry, on Wednesday 
evenings commencing on 28th September, 


1960 at 6.0 p.m. 
Fee: £1. 2s. Od. 


Details and form of application from the 
Head of the College. E5497 £ 














SITUATIONS VACANT 











APPLICANTS ARE ADVISED 7? SEND 
COPIES NOT ORIGINALS OF THEIR TESTI- 
MONIALS UNLESS OTHERWISE REQUESTED. 


A SMALL BUT SUBSTANTIAL FIRM of 
electro-mechanical engineers in the Hounslow area 
wishes to appoint a fully qualified Chartered Mech- 
anical Engineer with 5 to 10 years’ experience in 
the design and development of precision mechanisms 
An applicant of sufficient calibre will be considered 
for the post of CHIEF MECHANICAL ENGIN- 
EER. A salary of up to £2000 per annum is envis- 
aged and the usual staff amenities apply. Working 
conditions are good.—Applications, which will be 
held in absolute confidence, should be addressed 
for the personal attention of the Technical Director, 
Box TE,475, c/o Hanway House, Clerk's Biss. 

A 





1960 THE ENGINEER 


SITUATIONS VACANT 


ASSISTANT 
MECHANICAL ENGINEER 
required for 
NORTHERN NIGERIA 


with general workshop experience 
emphasis on basic machine tools. 

Applicants should be able to operate 
quick-change machine lathe with taper 
attachment and also planer. Good oxygen 
and electric arc welding experience also 
desirable. 

Vacancy is for junior post. 

Three months paid leave after 18 months 
tour of duty 

Write Box TE.506, = Hanway House, 

Clark’s Place, E.C.3 


and 


ESS13 a 





BP has vacancies for young MECHANICAL 
ENGINEERS for service with its Overseas Explora. 
tion Drilling Operations. Applicants up to 30 years 
old, must have H.N.C. in Mechanical Engineering or 
ist M.O.T. Certificate and have served a five-year 
apprenticeship with a diesel engine manufacturer o; 
acquired experience on the operating and maintep. 
ance of diesel engines at sea. Experience in Outside 
erection of diesel engine driven plant and mainten. 
ance of refrigeration equipment advantageoys, 
Attractive salary, free passages out and home, free 
medical attention, good leave arrangements. Kit 
allowance : Pension Scheme.—Write, giving full 
particulars, quoting F.591, to Box 3295, c/o Lod 
House, Clark’s Place, E. C2 o % E5508 4 





—, 


BRITISH OXYGEN GASES LIMITED 
ELECTRICAL ENGINEER 


An electrical Engineer between 25 and 30 years 
of age is required for interesting development 
work in connection with power units and control 
gear for inert gas welding. A knowledge of 
electronics is an advantage, and the candidate 
should possess a degree or H.N.C. in electrical 
engineering. 


TECHNICAL ASSISTANT 


Technical Assistants are also required in the 
age range 25-30. They should have an electrical 
background and a H. N.C. in electrical engineer- 
ing would be preferred. Candidates should have 
a knowledge of electronics or development 
experience in industry. 


There are good future prospects and very good 
commencing salaries are offered. Housing 
assistance is available if required. Please reply 
stating full particulars to the Personnel Manager, 
Sager House, St. James’s Place, London, 


E5528 a 





CLERK OF WORKS (TEMPORARY) required 
for supervision of contract for the construction of 
new locks and other works on the River Lee Naviga- 
tion and at Regent’s Canal Dock, Stepney. Must 
have experience in supervising large civil engineering 
contracts ; experience in mass concrete and steel 
sheet piling desirable. Salary £900 to £1000. Certain 

railway travel privilege facilities—Apply in writi 

giving full particulars, to: Divisional Staff, Assistant, 


British Waterways, ‘ Willow Grange,’ Church 
Road, Watford, Herts. Closing date : one week 
after the date of this advertisement. ESSi1 a 


CONSULTING ENGINEERS with large Over- 
seas practice require RESIDENT ENGINEERS for 
work abroad. Applicants should be aged 25- = 
possess as a minimum requirement H.N.C. 
preferably membership of The Institution of Mech- 
anical or Electrical Engineers. Experience of erection 
of steam power plant including welding techniques 
for mild steel and alloy piping an advantage. Candi- 
dates would be given a short period of training 
before proceeding Overseas. Salary and allowances 
commensurate with age and experience.—Applica- 
tions to be addressed to Merz and McLellan (Ref. 
“ RE”’), Carliol House, Newcastle upon Tyne 98 
A 


DESIGN DRAUGHTSMAN required to work 
on Marine Propulsion Gears. Vacancies at West- 
minster and also Chesham offices. Permanent, pen- 
sionable positions. Good salaries.—Apply in firs 
instance in writing to Technical Manager, Modem 
Wheel Drive Ltd., Lindo Lodge, Chesham, 4 

LA 


DRAUGHTSMAN (Proposal) for _ interesting 
work on complete Water-Tube Boiler installations. 
Applicants should have some previous experience 
of Water-Tube Boiler construction and layout. 
Salary according to experience. Contributory 
Pension Fund. Staff dining room.—State (a 
writing), age and experience.—Staff Manager, 
Foster Wheeler Limited, 3, Ixworth Place, London, 
S.W.3. E5425 


DRAUGHTSMAN REQUIRED for Mechanical 
Engineering Company, Charlton District. Suitable 
candidate, preferably with H.N.C. or equivalent may 
be offered original development work.—BOX No. 
E2940, “‘ The Engineer.” 


DRAUGHTMEN are required for interesti 
work on small electric motors of various conventi 
and novel designs in the drawing offices at ou 
Islington and St. Albans factories. An apprentice: 
ship or similar sound D.O. experience in mec 
engineering is required, electrical experience 
advantage. Interviews in London or St. Albans.— 
Write in the first case to : Limit Engineering Group 
Ltd., 64 Essex Road, London, N.1. E2930 & 


EDWARD A. PITCHER & PARTNERS requitt 
experienced R.C. Designer/Draughtsmen. Com- 
mencing salary £1150 p.a. Progressive positions 
with interesting projects. 5-day week. Luncheoo 
Vouchers.—Apply : 14 y ie E.C.4, 55294 


ESTIMATOR for Fabrication, Plate Work, Pressure 
peo ng Welded Structures, etc., required for ! 
Anglia. State experience and salary req 


BOX No. E2958, “‘ The Engineer.” 
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THE ENGINEER 
SITUATIONS VACANT 


ENGINEERING ASSISTANT 


£1400 p.a. is the minimum a graduate with an 
engineering degree (mechanical preferred) is expected 
to command if he has the qualifications and ex- 

rience we are seeking. The successful candidate 
will have supervisory experience over technical staff 
and some experience of process electronic instru- 
mentation. Experience of mechanical/electronic 
development work is preferred. A theoretic know- 
ledge of electronics near degree standard and know- 
ledge of electrical engineering, pneumatic control 
systems and drawing office practice is desirable. 
He will be based in London and assist the Chief 
Engineer in the protection and maintenance of all 
grounds, buildings, plant and services used by the 
Company. His responsibilities will include the design 
and procurement and installation of machinery and 
ancillary equipment in our factories. Applications 
giving full details of experience, qualifications and 
present salary should be sent in confidence to 
Personnel Manager, BOX No. E2957, ‘ The 
Engineer.” A 


GIRL capable of tracing work (typing an advantage 
but not essential) required by a City Insurance Firm. 
Salary according to ability. Luncheon vouchers. 
§ day week. Permanent progressive post. BOX 
No. E5530, “‘ The Engineer.” A 


HIGHLY QUALIFIED ENGINEER required 
by major cycle manufacturers in India. Must have 
had practical experience in latest production tech- 
niques and operation of automats. Excellent salary 
and home leave arrangements : free furnished house 
and other facilities. This is an unusual opportunity 
for an executive engineer capable of adapting himself 
to local conditions, who possesses drive and initiative 
as well as experience and who is seeking a permanent 
career in Asia. BOX No. E5418, “‘ The Engineer.”’ A 


IMPORTERS REQUIRE REPRESENTATIVES 
already calling on Engineering Concerns to carry 
Welding Cutting Equipment and Machine Tools.— 
BOX No. E191, “‘ The Engineer.” A 


JUNIOR MECHANICAL DRAUGHTSMEN 
having completed National Service, required for 
work on large chemical plant installations. A.E.S.D, 
minimum rates or above. Five-day week and 
superannuation scheme. Replies giving details of 
age, qualifications and experience and quoting ref. 
LCL/TE1/54, should be addressed to Drawing Office 


Superintendent, LAPORTE CHEMICALS 
LIMITED, Oyez House, Fetter Lane, i. 
E.C.4. A 


LIFT ENGINEER required by Insurance Company 
for inspection of lifts. Must have served apprentice- 
ship with lift construction firm and hold at least 
O.N.C. or equivalent in Electrical or Mechanical 
engineering. London. Starting salary £800 p.a, 
pension, widows pension, etc.—Write with full 
details to Box E697, LPE, Romano House, 399-401, 
Strand, W.C.2. E5507 a 


July 29, 1960 


SITUATIONS VACANT 


MECHANICAL ENGINEER DESIGNER. Civil 
Engineering Contractors specialising in foundations 
require good practical man for design and develop- 
ment work. The Company builds the majority of 
its own plant at its St. Albans Depot where the 
successful candidate will be based. He will take 
charge of a small Drawing Office, supervise construc- 
tion of his own designs and visit contract sites when 
necessary. Housing accommodation is available 
if required, and a contributory Pension Scheme is 
operated by the firm.—Apply in writing, giving 
details of experience and salary required to : Franki- 
pile Limited, Hatfield Road, St. Albans, Herts. 
E2945 a 


LONDON TRANSPORT require a TEM- 
PORARY EXECUTIVE ASSISTANT in the 
Permanent Way Department, Lillie Bridge. 

The duties of the post consist of detailed planning, 
estimating and execution of permanent way work. 
A comprehensive knowledge of permanent way 
equipment and processes is necessary and experience 
in the control of staff would be an advantage. 

Commencing salary : £1070 per annum. 

Free Travel : Medical examination. 

Applications to Staff and Welfare Officer, 
LONDON TRANSPORT EXECUTIVE, 55, Broad- 
way, S.W.1, quoting reference 103/2. E5476 A 


SENIOR MATERIAL HANDLING AND 
STRUCTURAL ENGINEERING DRAUGHTS.- 
MEN, age 25 to 35, required for Design and Detail 
Work in our Bromley, Kent, and Brighton offices. 
Salaries over A.E.S.D. rate, commensurate with 
ability and experience. 374-hour week, 3 weeks 
annual holiday (one week granted this year.—Write, 
stating age and details of experience to John Wilson 
and Co. (Engrs) Ltd., 30, Widmore Road, Bromley, 
Kent. E2943 a 


THE BEECHAM GROUP 
has a vacancy 
for a SENIOR CHEMICAL ENGINEER (30/ 
40) with experience in Chemical Plant Design 
and Operation and a sound engineering back- 
ground. Experience in refining or fermentation 
an advantage but not essential. 
his is a senior appointment and carries a 
commensurate salary. 

Profit Participation and non-contributory 
Pension schemes are in operation. 

Applications in writing only, giving full details 
of age, qualifications and experience, and 
quoting reference SCE 84, should be forwarded 
to the Personnel Controller, Beecham Group 
Limited, Beecham House, Great West Road, 
Brentford, Middlesex. E5520 a 











BOOKS and PUBLICATIONS | 








HIMIslO 


Sites and Foundations 
by A. D. M. PENMAN, M.Sc., A.M.I.C.E. 


Adequate site investigation is essential before a foundation can be laid and a 
building erected. This paper outlines the problems which may arise if soil con- 
ditions are not properly assessed. (Factory Building Studies No. 5) 3s. (post 4d.) 


Department of Scientific and 
Industrial Research 


Report of the Research Council for the year 1959. (Cmnd. 1049) 4s. 6d. (post 4d.) 


From the Government Bookshops or through any bookseller 





Enter No. 911 on reply card 

















NOW AVAILABLE 


“A complete library in two volumes . . .” 


KEMPE’S 


ENGINEERS 
YEAR-BOOK 


1960 Edition price 87/6 (plus postage 2/6) 


from technical booksellers or direct from the publishers 


Kempe’s Engineers Year-Book, 28 Essex Street, Strand, London, W.C.2 


Telephone : CENtral 6565 


Edited under the direction of 
the Editor of ‘* The Engineer ”’ 








Enter No. 912 on reply card 


SITUATIONS VACANT 


TECHNICAL DIRECTOR is required by a pro- 
gressive medium-sized general engineering Company 
in Glasgow. Applicants, who should have a civil 
or mechanical engineering degree and proven success, 
must be fully capable of taking complete charge of 
the technical departments involving Design, Research 
and Development and Drawing Office, new plant, 
&c., and should have had a good experience of works 
practice and modern techniques involved in welded 
fabrication units. 

Corporate membership of a senior engineering 
institution would be an advantage to the candidates. 

Candidates should be in the age range of 35-45. 
The post which carries a salary of £2000-£3000 
according to experience, is a progressive one and 
there are pension, life assurance and _ personal 
accident schemes. 

The work will be varied and interesting involving 
a wide range of products, including new products 
requiring urgent development and every encourage- 
ment will be given to man with competence, drive 
and enthusiasm. Foreign travel will be necessary 
from time to time. 

Full details, which must include age, education, 
qualifications, previous and present posts, and 
Stating present salary to Managing Director, BOX 
No. E2953, ‘*‘ The Engineer.’’ These will be treated 
in complete confidence. A 


THE BEECHAM GROUP 
has a vacancy 

for a qualified SENIOR ELECTRICAL ENGINEER 
in WORTHING. The successful candidate will be 
responsible for the operation and maintenance of 
electrical equipment including high and low voltage 
sub-stations, switch gear, etc. and process instru- 
mentation. Experience with a supply authority or 
large electrical manufacturing organisation would be 
an advantage. 

Profit Participation and non-contributory Pension 
schemes are in operation. 

Applications in writing only, giving full details of 
age, qualifications and experience, and quoting 
reference SEE 83, should be forwarded to the 


Personnel Controller, Beecham Group Limited, 
Beecham House, Great West Road, Brentford, 
Middlesex. ES519 a 





WESTERN REGION OF BRITISH RAIL- 
WAYS require : 

ENGINEERING ASSISTANTS capable of 
supervising Drawing Office Staff and TECHNICAL 
ASSISTANTS experienced in the design of reinforced 
concrete and steel bridges and other structures to fill 
vacancies in posts in the salary ranges £1095-£1150, 
£990-£1034, and £875-£948 respectively. 

Superannuation Fund. Reduced rates of travel 
and other concessions. Five-day week. 

Applications, giving qualifications, age, and 
experience to : 

Chief Civil Engineer, 
British Railways, 
Western Region, 
Paddington Station, 


London, W.2. E5475 a 





WORKS MANAGER required for Agricultural 
Engineering Works in East Anglia. Must have 
knowledge of Batch Production of Machines and 
Management of Men. Staff now about 40. Housing 
accomodation available. Salary according to 
qualifications and experience.—Reply in confidence 
giving Age, Qualifications and Experience to BOX 
No. E5467, ‘“‘The Engineer.” A 
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REED CORRUGATED CASES 
have a vacancy for a 


WORKS ENGINEER 


at their Brentford branch 

Applications are invited from engineers 
aged between 28 and 40, with a sound 
engineering apprenticeship and technical 
training, preferably to H.N.C. level. This 
is a senior staff appointment and the 
successful applicant will be responsible to 
the Works Manager for mechanical, steam, 
electrical and building maintenance and 
internal transport. Excellent conditions 
of service are offered including a non- 
contributory pension scheme. Salary will 
be commensurate with the high standard 
required. 

Please apply in writing, stating age. 
qualifications, experience, present post and 
salary, to : 

The Personnel Department, Reed 
Corrugated Cases Limited, Reed House, 
Kew Bridge, Brentford, Middlesex 
quoting Reference WE/B E5527 a 





SENIOR 
ESTIMATING 
ENGINEER 


for Process Plant and Pipework 
Cost Estimating. 


Applicants must have consider- 
able estimating experience. This is 
a permanent and pensionable posi- 
tion offering great opportunities 
for advancement. 5 day week. 
Hours 9—5. 

Apply : Personnel Manager, 

AIR PRODUCTS (G.B.) LTD. 
49 '50 Poland Street, 
London, W.1. 

GERrard 0616 

E5526 A 











WORK STUDY 


Young men, preferably with technical ex- 
perience, are required by the manufacturers of 
** Corona ”’ Soft Drinks, for training as Assistant 
Work Study Officers. On completion of training, 
they will be employed on projects at our 
numerous establishments. Applicants should be 
between the ages of 18 and 25, with either an 
O.N.C. or a suitable G.C.E.—Apply, in writing, 
to the Personnel Manager, Thomas & Evans 
Limited, Beecham House, Great West Road, 
Brentford, Middx. 

E2959 a 








MECHANICAL ENGINEERING 


AND 


PLANT LAYOUT 
DRAUGHTSMAN 


required, 25/35 years of age, with good 
engineering background. Experience in 
general cable making machinery detailing 
and/or cable factory plant and services 
layout, whilst not being essential, would be 
an advantage. Five day week. Excellent 
working conditions. Staff Superannuation 
Scheme in operation. Write, stating age, 
experience and qualifications, to :— 
THE PERSONNEL OFFICER, 
BRITISH INSULATED CALLENDER’S 
CABLES, LTD., 


ANCHOR WORKS, LEIGH, LANCS. 
E5492 a 








ENGLISH ELECTRIC 
(WHETSTONE Nr. Leicester) 


require a 


HEATING AND VENTILATING ENGINEER 


The successful applicant will be in the age group 25-35 and will have had 
several years’ industrial heating experience. He will have a knowledge of high 
pressure hot water systems and the problems associated with testing of small 


turbines supplied from high pressure water tube boilers. 


He should also be able to make recommendations for general improvements 
in heating and building insulation, and have a sound knowledge of ventilating 


and dust extraction methods. 


The appointment is permanent and pensionable and assistance will be given 


with initial accommodation if necessary. 


Enquiries, which will be treated in confidence, should give details of experi- 
ence, qualifications and current salary and be addressed to the Technical Staff 


Officer, Dept. G.P.S., Marconi House, Strand, London, W.C.2., 


reference E1917J. 


quoting 
E5484 a 





Classified Advts. continued on page 92 
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REED BROTHERS 
(ENGINEERING) LTD. 


SENIOR and JUNIOR 
DRAUGHTSMEN required for 
varied and interesting design work 
on Medium and Heavy Hydraulic 
Press Projects. 

Experienced men preferred, but 
applicants with good _ general 
engineering background considered. 

Excellent working conditions 
with Pension Scheme and Luncheon 
Vouchers. 


Replant Works, 
Woolwich Industrial Estate, 
London, S.E.18. 


E5477 a 





SITUATIONS VACANT 
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DRAUGHTSMEN 


Draughtsmen are required at the Midlands 
Research Station, Solihull. 


The duties are interesting and will include 
work on the design of pilot and prototype 
plant associated with the development of 
new high-pressure processes for the produc- 
tion of town gas. 


Candidates should possess at least an 
O.N.C. certificate in Mechanical Engineering. 

The salary for the appointments, which 
are pensionable and subject to medical 
examination will be within the range of 
£733-£927 per annum. 


Applications, stating age, education and 
experience, should be addressea to the 
Industrial Relations Officer, 

WEST MIDLANDS GAS BOARD. 


6, Augustus Road, Edgbaston, Birmingham, 15 


E190 a 





have been retained 
to advise on the 


ms ir appointment of a 


CRANE 
MANAGER 


to lead the experienced technical 
and sales staff of a major heavy 
engineering group which proposes 
to establish itself as the foremost 
manufacturer of dockside and 
industrial cranes. This is a new 
appointment. 


With a technical staff of over 60 
he will control all contracts from 
enquiry to erection. 


Candidates must be professional 
mechanical, structural or electrical 
engineers with a comprehensive 
knowledge of crane design and 
manufacture. They may already be 
deputy to the managing director of 
a crane manufacturer or Chief 
Engineer in the Dock and Harbour 
Board. 


Preferred age 40 to 45 years. 
Initial salary not less than £3,500 
with pension, life insurance and car. 
Please send brief details in 
confidence, quoting reference 
G.2542, to J. G. Smith. In no 
circumstances will a candidate’s 
identity be disclosed to our client 
unless he gives permission after a 
confidential interview at which he 
will be given full details of the 
appointment. 


MANAGEMENT SELECTION 
LIMITED 
17, Stratton Street, London, W.1. 


E1344 
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A SENIOR ENGINEER 
required by 
THE ATOMIC WEAPONS RESEARCH ESTABLISHMENT, 
WOOLWICH COMMON, LONDON, S.E.18 


To LEAD AND DIRECT A TEAM engaged in the inspection and functional 
testing of a wide variety of electro-mechanical equipment and to assist and 
advise on the development of test gear and ancillary laboratory equipment. 

Applicants should have served a recognised apprenticeship or have had 
equivalent training and be Corporate Members of the Institution of Electrical 
Engineers. They should also have had a wide experience of electronic systems 
and their design, and be conversant with electronic measurement techniques. 
Some knowledge of production methods is desirable and previous experience 
of working with Government Inspectorates would be an advantage. 


SALARY :— £1955 — £2255 p.a. including London allowance. 
Superannuation Scheme. Generous Leave allowance. 


For application form send postcard (or letter) to the Senior Recruitment 
Officer, A.W.R.E., Aldermaston, Berkshire, quoting Ref. 2739/25. 


E5474a 




















THERMONUCLEAR DEVELOPMENT 
PROFESSIONAL ELECTRICAL ENGINEER 


required at 


ATOMIC ENERGY RESEARCH ESTABLISHMENT, HARWELL 


The appointment, which is a responsible one, embraces a wide field of interest 
including 
@ HIGH MAGNETIC FIELDS 
@ ELECTRICAL STRESS PROBLEMS 
@ ENERGY STORES AND HIGH VOLTAGE SUPPLIES 

The work involves HIGH VACUUM TECHNOLOGY, HEAT TRANSFER 
and MATERIALS and EQUIPMENT SELECTION. 

It is desired to solve certain physics problems before a major experiment is 
completed. Initially the successful applicant will act as Deputy Leader of a 
team engaged in the DESIGN DEVELOPMENT and COMMISSIONING of 
a functional scale model to solve these problems. 

The work is of a fundamental nature and an Engineering Honours degree 
with relevant Post Graduate experience is desirable. 

Salary within the range of £1370 — £1825 depending on experience and 
qualifications. 

Housing and contributory Pension scheme. 

Send Post Card for application form to Personnel Manager (1760/25), 
U.K.A.E.A., A.E.R.E., Harwell, Didcot, Berks. 


ES479a 











ICI 





METALS DIVISION 


ELECTRICAL APPLICATIONS ENGINEER 





is required for the Division Engineering Department of Imperial 
Chemical Industries Limited at WITTON, near Birmingham. 

Responsibilities include the design, application and co-ordina- 
tion of electrical installations in a variety of plants. 

Candidates, preferably in the age range 30/35, with corporate 
membership of the Institution of Electrical Engineers, should 
have a degree in electrical engineering and wide experience in heavy 
electrical engineering, including the application and layout of 
electrical equipment, switchgear and control equipment. 

This appointment is pensionable and the Company operates a 
Profit-Sharing Scheme. Assistance can be given towards house 
purchase and removal expenses for married men. 

Please write for an application form to the Assistant Personnel 
Manager (Staff), IMPERIAL CHEMICAL INDUSTRIES, 
LIMITED, Metals Division, P.O. Box 216, Kynoch Works, 
WITTON, Birmingham 6, quoting Eng/439/E. 


E5481 a 





ENGLISH ELECTRIC 
RUGBY 


require an experienced 


DIESEL ENGINE DESIGNER 


Applicants should have a graduate technical back- 
ground and have considerable experience on the 
design of diesel engines preferably in the heavy range. 
A knowledge of Turbo-blowing applications would 
also be an advantage. 


Write giving full details to Dept. G.P.S., Marconi House, Strand, 
London, W.C.2. quoting reference E 1104J. 
E5485 a 











ASSISTANT INSTRUMENT ENGINEER 
ASSISTANT ELECTRICAL ENGINEER 
AND ASSISTANT MECHANICAL ENGINEER 


are required by the 
UNITED KINGDOM ATOMIC ENERGY AUTHORITY 
at WINDSCALE AND CALDER WORKS, CUMBERLAND. 


The Instruments and Electrical posts are associated with the new ‘‘ Advanced Gas Cooled 
Reactor,’’ now being built at Windscale, which will be operated at higher temperatures and ratings 
and is the experimental prototype for the next generation of nuclear power stations. 

The duties of the Assistant Instrument Engineer will be to assist in the commissioning and 
maintenance of particle and radiation detectors, data loggers, closed circuit television, auto- 
control as well as pressure, temperature and flow measuring devices. This is an excellent oppor- 
conety oe an engineer or physicist with experience in one or more of these fields to broaden his 

nowledge. 

The Assistant Electrical Engineer will assist in a section providing an engineering service to the 
reactor, its associated auxiliaries and generating plant. A desire to work on the problems associated 
with a prototype reactor is an essential requirement. 

The Mechanical Post will be to assist in the maintenance of mechanical equipment associated 
with Calder Hall Nuclear Power Station. This willinclude responsibility under a Mechanical En- 
gineer, for the maintenance of sections of the plant, and for special investigations. 

Applicants must have served a recognised engineering apprenticeship, pupilage, or have had 
comparable training, and be at least graduate members of an appropriate senior engineering 
institution, or equivalent. 

Salary according to qualifications and experience within the scale £860 at age 25 to £1340 p.a. 

‘ ontributory Superannuation. Staff Housing Scheme. 

Send postcard for application form, quoting reference P/W.34/J1, to Recruitment Officer, 
U.K.A.E.A., Production Group, Windscale Works, Sellafield, Seascale, Cumberland. 


Closing date: 15th August, 1960 E5480 A 
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1HE ENGINEER 


July 29, 1960 
SITUATIONS VACANT 





—_— 


St. Bernard’s Hospital, Southall, 
Middlesex 


Applications are invited for the post of 


to assist Superintendent Engineer at large mental hospital (2,500 beds). 
£845 p.a. — £1000 p.a. Whitley Council conditions of service. 


A Ministry of Transport and Civil Aviation First Class Certificate of Com- 
petency in Marine Engineering or a Ministry of Transport and Civil Aviation 
Certificate of Service as a First Class Engineer or a City and Guilds full Tech- 
nological Certificate in Piant Engineering (First Class) or an equivalent 
qualification is required. 


Successful candidate will be required to reside within travelling distance of 
the hospital. Applications giving full particulars of age, qualifications and 
experience and the names and addresses of referees to the Group Secretary 
within two weeks of the appearance of this advertisement. 


Salary 


E5501 A 


SITUATIONS VACANT 


Works 
Engineers 


Vacancies exist in the Works 
Engineer’s Department of a large 
Company in East London for 
personnel capable of drawing, 
planning and estimating layouts for 
both machine and assembly shops 
from information supplied by time 
study departments, also experience 
in ventilation and extraction sys- 
tems, palletisation and mechanical 


93 
SITUATIONS VACANT 





MECHANICAL 
DESIGN ENGINEER 


Applications are invited by Davy and 
United Engineering Company Limited ror 
the above position.— 


The successful applicant should have the 
H.N.C. or equivalent in Mechanical Engi- 
neering and be experienced in the mechanical 
design of heavy rolling mill plant. 


Good conditions, contributory pension 
scheme. Applications with details of quali- 
fications and experience in confidence 
should be addressed to:— 














TECHNICAL DESIGNER 
REQUIRED 


Qualifications : Associate Membership Senior Engineering Institute or 
equivalent. Experience in heat transfer in the chemical engineering 
industry. Age 26-30. 


WATER TREATMENT 
ENGINEER 


REQUIRED 


With experience in water filtration and treatment. 
Please write giving details of experience and salary required to: 
The Secretary, 


Caird & Rayner 


777, COMMERCIAL ROAD, LONDON, E.14 


E5504 A 


handling of stores, etc. Age 
between 30 and 40. A salary of up 
to £1000 per annum will be paid to 
the selected candidates. Please 


Staff Personnel Officer 
Davy and United Engineering Company 
Limited, 
Darnall Works, Sheffield 9. 


write, giving details of experience 
to BOX No. E5493, 
neer.”” 


“The Engi- 
E5499 a 

















RUGBY 


require 


STEAM TURBINE 
DRAUGHTSMEN 


The Company has many vacancies at present and would welcome appli- 
cations from men with the following experience:- 


STEAM TURBINE DETAIL DESIGN including knowledge of casings, 
shafts, blading, diaphragms, bearings etc. 


POWER STATION & GENERAL LAYOUT WORK where a 
knowledge of pipework connected with high pressure steam and lubri- 
cation oil would be an advantage. 


CONDENSER AND FEEDHEATER details and layout work. 


These vacancies offer good prospects of permanent employment and 
advancement and are due toa further expansion of the Company’s activities 
in the power generation field. Suitable recruits will be considered for 
Company houses or Flats. 


Write giving full particulars to 
G.P.S., Marconi House, 336/7 Strand, London, W.C.2., 
quoting reference E1199C. 











E5483 A 











PROJECT MANAGER 


Applications are invited from holders of a degree or its equivalent in Chemical 
or Mechanical Engineering. Applicants must have considerable experience in 
project engineering in the chemical process or allied industries. 


PROJECT ENGINEERS 


Qualified engineers are also required to fill vacancies which exist in our 
rapidly expanding company. 


Air Products (G.B.) Ltd. is engaged in the design, manufacture and erection 
of industrial gas plant. We have doubled our staff in the past 2 years and 
expect to continue this expansion. Great opportunities the:efore exist for the 
ambitious engineer. These are permanent and pensionable positions at our 
London Offices — hours 9 to 5. 


Apply: Personnel Manager, 
AIR PRODUCTS (G.B.) LTD., 
St. Giles House, 

40/50, Poland Street, W.1. 


ESS14a 









































ENGINEERS 
PHYSICISTS 


The Fibres Division of 
imperial Chemical Industries Limited 


has openings for men to work in Research Department at Harrogate as 


——= TEXTILE ENGINEERS—— 


These openings will appeal to applied physicists—they will also be of interest 
to young graduate engineers who would prefer to start their industrial career 
in research and development and possibly transfer to general technical 
management in a few years time. 


These men will become members of the existing teams which at present 
mainly consist of chemists and physicists working on the invention and develop- 
ment of new processes for making melt-spinnable synthetic fibres. 


These vacancies are additional to the normal requirements for engineers in 
the Company. 


Previous experience in the textile machinery industry is not essential— 
experience in the aircraft, motor car, guided missile or atomic energy industries 
might well enable applicants to bring new techniques to this field. 


Conditions include five-day week, canteen facilities. Staff Pension Fund 
and Employees Profit Sharing. Assistance to married men to enable them to 
move into the district is available in the form of mortgage facilities, removal 
expenses and lodging allowances. 


Write in the first instance to :— 














The Personnel Manager, 
Imperial Chemical Industries Limited 


Fibres Division, Harrogate, Yorkshire 


quoting Reference T.14/E. 
E5468 A 








Classified Advts, continued on page 94 
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SITUATIONS VACANT 





training. Work involves 


Engineer.” 


POWER RECTIFIER DESIGN 


Due to expanding business, a large electrical manufacturing 
firm in the Midlands requires assistant Design Engineers and 
Technical Assistants, for power rectifier work. Previous rectifier 
experience not necessary, but applicants should have degree 
(electrical), or HNC, or respective equivalents, and some practical 
mercury arc and 
rectifiers, and application engineering of all kinds, with scope for 
wide experience and interest; good salary and prospects. Pleasant 
residential area; ample housing; excellent educational facilities. 

Apply with full particulars to BOX No. E5518, “‘ The 


semi-conductor 


E5518 A 











SALES ENGINEERS 


Continued expansion and promotion with- 
in the Organisation has created a number of 
vacancies in the Field Force of a Leading 
Machine Tool Importing and Merchanting 
Company. 


It is intended to make Senior appoint- 
ments in North West (Lancs and Cheshire) 
and South West England (including West 
London and Home Counties). Junior posts 
are vacant in the North West (Yorkshire and 
Cheshire), and Midland Territories. 


Only experienced, well-connected Machine 
Tool] Sales Engineers with first-class record 
can be considered for Senior Appointments. 
Junio 1men must be Apprenticed Engineers 
up to 30 years of age with sound knowledge 
of heavy duty machine tools and preferably 
some selling experience. 


_ Remuneration will be by salary, commis- 
sion and expenses. 


Apply with full details in confidence to 
Sales Manager, BOX No. E5495, “* The 
Engineer.”’ 


A 








APPLEBY-FRODINGHAM 
STEEL COMPANY 


SCUNTHORPE - LINCOLNSHIRE 
invite applications for 
SENIOR DESIGNER 
also 


SENIOR and JUNIOR 
DRAUGHTSMEN 


for general engineering work. 

Experience with plant for Iron and 
Steelworks would be an advantage but is 
not essential. 


Permanent situations with good prospects 
of advancement for men with initiative and 
ability. 

Staff Pension Scheme, welfare and sports 
facilities are available. 

Apply, giving age, full particulars of 
previous experience and technical qualifi- 
cations to the Chief Engineer. E5491 a 














| sir UATIONS WANTED 








A.M.I.MECH.E. (48), English, wide experience 
home and overseas, plant, maintenance, production, 
ship repairs. Middle or Far East preferred but not 
essential.— BOX No. E2954, ‘‘ The Engineer.” B 


REPRESENTATION —SOUTHERN AFRICA. 
Engineering Executive, 40, A.M.I.Mech.E. and 
Union Govt. Mining Engineers Certificate, resident 
in Johannesburg since arrival from U.K. in 1948, 
with sound practical experience of manufacturing, 
administration and selling, principally in the machine 
tool, automotive and contracting plant industries, 
seeks full time appointment as S.A. representative of 
reputable Company, or similar post.—Box 9430 
Johannesburg. E5502 B 








SUB-CONTRACTING a 





KELLERING AND CAM PROFILING capacity 
up to 8ft by 6ft or 6ft diameter—ARMYTAGE 


BROS. (KNOTTINGLEY), Ltd., The Foundry, 
Knottingley, Yorkshire (Telephone: Knottingley 
2743/4), E116 mw 


BUSINESS OPPORTUNITIES 


A_ BARGAIN. £25 complete’ BRAND NEW 
READY-MADE CO. REGNS. Guaranteed no 
trading (ENGLAND OR SCOTLAND)—all trades 
available NOW, including Engineering ; Electrical 
Engineering ; Motor _ Engineering ; Garage ; 
ny : — $ Prcracs 1 ; Hire Purchase ; 
nvestment ; Property (speciall repared for each 
trade).—BUSINESS ECONOMY. e REGNS., 
LTD., Dept. T/16, 156, Strand, London, W.C.2. 
(Tem. 8377/2294), for English companies, and to 
19, Walker Street, Edinburgh, 3 (Cal. 1167/8/9), for 
Scottish Companies. Read “* ADVANTAGES OF 
TRADING AS A LIMITED COMPANY” (3s. 
post free) ; Limited Co. may save you tax. We 
have seven-day Co. Regn. service with your own 
choice of name. £21 complete, plus stamp duties. 

E18 


| FOR HiRE | 


MOBILE LIFTING SERVICE. Lump Sum or 
Hire Rate quoted for any lifting work by Lorry- 
Mounted or Crawler Cranes, any size, any area.— 
TARSLAG, LTD., Rotherham 78481. E186 k 
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PATENTS 











THE PROPRIETOR of British Patent No. 709958, 
entitled “IMPROVED PLUG CLOSURES FOR 
HAND AND LIKE HOLES IN PRESSURE 
VESSELS ” offers same for license or otherwise to 
ensure practical working in Great Britain.—Inquiries 
to Singer, Stern and Carlberg, 140 S. Dearborn Street, 
Chicago 3, Illinois, U.S.A. E5422 
THE APPLICANT for United Kingdom Patent 
Application No. 25578 of 1956 entitled ** IMPROVE- 
MENTS IN OR RELATING TO ROTARY 
ENGINES OR PUMPS ” is anxious to contact a 
firm or individual willing to exploit this invention 
which relates particularly to a slow-acting turbine.— 
Enquiries to G. F. Redfern and Co., Redfern House, 
Dominion Street, London, E.C.2. ES471 H 
THE PROPRIETORS OF BRITISH PATENT 
NO. 764159 relating to ““ ROLLER COUPLINGS ” 
offer same for license or otherwise to ensure prac- 
tical working in Great Britain.—Enquiries to Frank B. 
Dehn and Co., 103, Kingsway, London, W.C.2. 
E5489 H 





DRAWING & DESIGN 
SERVICE 














F. G. ANSTEE & 
PARTNERS Ltd. 


4/6 PALACE STREET 
LONDON, S.W.1. 


TELEPHONE: Vic 6151 & 4234 


CAN GIVE IMMEDIATE ATTENTION 
TO YOUR NEED FOR FIRST CLASS 
ENGINEERING DRAUGHTING 
PLANNING & DESIGN. 


STAFF ARE SECURITY CLEAREDFOR WORK 
ON GOVERNMENT SITES INCLUDING SHIPS. 


E2947s 














MACHINERY Etc. WANTED 


SOME USED DIESEL ENGINES. 











Dorman 


Power Unit, type DL4 or DL6,—Send full details 
and price to Box 5086, Grijseels Advertising—166 
Nieuwe Binnenweg-Rotterdam-Holland. 


ESS12F 





July 29, 


MISCELLANEOUS 


DAVIES INVESTMENTS LIMITED 
BANKERS 
(Gross assets £2,000,000), are paying 7} per cent. 
p.a. interest on deposits for the seventh year in 
succession, with 4 per cent. added annually on each 
£500 unit.—Details and Audited Balance Sheet 
from : Investment Dept. ER, 
DAVIES INVESTMENTS LTD., 
DANES INN HOUSE, 265 STRAND, 
LONDON, W.C.2. 


| FOR SALE | 


FRED WATKINS 
(ENGINEERING) LTD. 


STEAM BOILERS.—Cochran Vertical (New) 7ft. 
and 6ft. 6in. dia., 150 Ib. w.p.; reconditioned 9ft. 
down to 3ft. dia.; Economic 4ft. to 11ft. 6in. dia., 
including new 8ft. dia., 150, 180 and 200 Ib. w.p.; 
300 reconditioned Vertical Crosstubes, all sizes. 
AIR COMPRESSORS.—Two Belliss & Morcom 
2500 c.f.m., 100 p.s.i., 550 h.p. motors ; also 
Broomwade 500, 400, 300, 200 and 130 c.f.m., all 
motorised ; and several others of various makes 
and capacities. 

200 AIR RECEIVERS, stocked up to 9ft. dia., 100 
to 500 Ib. pressure. 

ELECTRIC MOTORS.—150 Totally Enclosed and 
Flameproof Motors up to 200 h.p. 

MOBILE ROAD CRANES.—10-ton Lorain lorry- 
mounted 30ft.-70ft. extendible jib ; 84-ton Ran- 
some Diesel/Electric 21ft. jib ; 6-ton Coles Diesel/ 
Electric, solids ; 4-ton Soles Diesel/Electric, solids, 
1945 ; 4-ton Jones KL44, diesel, 1950 ; 3-ton Jones 
** Super 40” diesel, pneumatics (3). 

OVERHEAD CRANES.—25-ton Girders and end 
carriages, with 60 h.p. motors, 95ft. 10in. span ; 
30-ton Vaughan, 42ft. 3in. span ; 25-ton Clyde, 
21ft. 9in. span, new 1954 ; 20-ton Vaughan, 42ft. 
3in. span, 6-ton auxilliary, cab control (5) ; 20-ton 
King, 42ft. 3in. span, 400/3/50 ; Wharton, 74-ton, 
25ft. span, 400/3/50; 5-ton Henderson, 24ft. 
Tin. span. 1946 ; 5-ton Morris, 58ft. span, hand- 
operated ; 5-ton King, 29ft. 3in. span, power 
hoist, hand travel ; 5-ton Morris, 28ft. 6in. span, 
power hoist, hand travel ; 4-ton Morris, 19ft. 
span, 220V. d.c. (3) ; majority of the above are 
unused. 

DERRICK CRANES.—7-ton Anderson Grice, 
100ft. jib, electric ; 7-ton Rushworth hand, 
30ft. jib ; 14-ton Anderson Grice, hand, 40ft. jib ; 
5-ton Butters Grabbing, 80ft. jib, electric. 

RAIL CRANES.—18-ton Brownhoist, steam, 50ft. 
jib ; 10-ton Grafton, 34ft jib., diesel conversion ; 
eo Wilson, steam, 35ft. jib ; 5-ton Smith, 5Oft. 
jib (2). 

LOCOS.—Fowler diesel, 150 h.p. (2); Barclay & 
Ruston, 80/88 h.p., diesel ; Bagnall 14in. by 22in. 
(two oil-fired, one coal), Peckett, steam, 7in. by 
12in., 1941 ; Logan Battery-operated, 24in. 
gauge, 3-4-ton cap.; 3 Ruston diesel 16/20 h.p., 
24in. gauge ; also 2 miles 20 lb. and 1200 yds. of 
25 lb. x 24in. gauge track, Bogies, Wagons, &c. 

STEELPIPING.—Large stocks including follow- 
ing : 20,000ft. 14in. galvanised ‘* A,” ; 20,000ft. 


E1781 














scaffolding ; 30,000ft. 3in. black; 15,000ft., 
each 6in., 3/16in., 4in., 5/16in., unused ; 5000ft., 
8in. unused ; 2000ft., 10in., 12in., 16in., seam- 
less ; 200ft., 24in. by 4in. welded, unused ; 


1000ft., 30in. by #in. welded, unused ; 2500ft., 

welded flanged ; SOOft., 36in., unused ; 
500ft., 42in. by fin. riveted ; 100ft., 48in. by 
gin. welded unused ; 150ft., 60in. welded ; 20in., 
24in., 26in., 27in., 28in., bitumen lined, unused. 
Full list on reauest. 

CAST IRON PIPES.—Large stocks all sizes up to 
24in. flanged and s.s., including 150 by 18ft. 
lengths, 6in. Stanton class “B’ Spigot and 
Socket, unused. Immediate delivery. 

VALVES.—Exceptional Surplus Ministry Lot. New 
Stainless Acid Cocks and Valves, over 5000, imme- 
diate delivery, below makers’ prices. Large stock 
all sizes, Parallel Slide Sluices, Gunmetal, Reducing 
and Check Valves. List on request. 

STORAGE TANKS.—300 cylindrical and rectangu- 
lar, up to 12,000 gallons, for oil and petrol, also 
sectional steel and cast iron up to 50,000 gallons. 

MACHINE TOOLS—Heenan & Froude Dynamo- 
meters, 1500 h.p. maximum, 18in. Dial Indicator 
(three) ; Scriven Plate Bending Rolls, 14ft. by 
din. ; Berry Bending Rolls, 7ft. by 4in. ; Tangye 
200-ton Hydraulic Vertical Straightening Press, 
I5ft. by 3ft. table ; Herbert Miller, 6lin. by 15in. 
table ; Pels Punch and Shears, jin. capacity ; 
nine new 2 cwt. and 1 cwt. Pneumatic Hammers ; 
Bonn Hydraulic Tube Bender up to 20ft. by 4in. 
bore ; 40kVA Sciaky Spot Welding Machine ; 
Berry Guillotine capacity 4ft. by lin. ; Fielding 
Hydraulic Tube Bending Machine, 24in. stroke 
up to 8in. capacity ; Sedgwick 6ft. by tin. Fold- 
ing Machine ; Rushworth Guillotines, 6ft. by jin., 
Bliss 70-ton power press. 

SLING ENGINEERING WORKS 
Phone: Coleford 2271/2. E106 G 


600 


ECONOMIC BOILERS 

COCHRAN “SINUFLO” double-pass 10ft. 9in. 
diameter by 15ft. Sin. over tubeplates; evap. 
16,800/18,000 lb/hr. 120 p.s.i. with chimney and 
induced draught fan. 

JOHN THOMPSON treble-pass 11ft. diameter by 
16ft. over tubeplates evap. 14,500/15,000 Ib/hr., 
120 p.s.i. with induced draught fan. 

FOSTER YATES AND THOM double-pass 9ft. Yin. 
by 15ft. 6in. over tubeplates, 12,000 Ib/hr., 160 p.s.i. 

DANIEL ADAMSON double-pass 9ft. 9in. dia- 
meter by 15ft. 6in. over tubeplates 10,000 Ib/hr., 
160 p.s.i. with induced draught fan. 

JOHN THOMPSON super economic 9ft. 6in. 
diameter by 14ft. over tubeplates, 120 p.s.i. with 
induced draught fan. 

The above with all fittings and mountings, suitable 
for coal- or oil-firing. 


GEORGE COHEN, 


SONS AND CO. LTD., 
WOOD LANE, LONDON, W.12. 
(Shepherds Bush 2070) 
STANNINGLEY, Nr. LEEDS 
(Pudsey 2241). 
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1960 THE ENGINERR 


FOR SALE 
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NEW/UNUSED 979kVA, 6600 volts, 
50 cycles DIFSEL ENGINE DRIVEN ALTER: 
NATOR SET, incorporating 1120 h.p., 16-cylinds, 
engine by Mirrlees Bickerton and Day, type JV 16 
Direct coupled at 750 r.p.m. to alternator by 
Brush Electrical, revolving field, with exciter , 
switchgear by Reyrolle. and 

625kVA 400/440 volts, 3-phase, 50 cycles DIESEL 
ENGINE DRIVEN ALTERNATOR SET, ing 
porating 800 h.p., 8-cylinder, 2-stroke engine rt 
Crossley, type HSL.8. Direct coupled at 50) 
r.p.m. to alternator by G.E.C., revolving fiel4 
with direct coupled exciter and switchgear. ' 

375kKVA, 400 volts, 3-phase, 50 cycles DIESEL 
ENGINE DRIVEN ALTERNATOR SET incor. 
porating 380 h.p. horizontal 4-cylinder engine by 
Blackstone, type 4M13. Direct coupled at 333 
r.p.m. to alternator by Brush Electrical, Screen 
protected by direct coupled exciter and Switchgear 

TWO _250kVA, 400/440 volts, 3-phase, 50 cycle 
DIESEL ENGINE DRIVEN ALTERNATOR 
SETS, each incorporating vertical 6-cylinder 
engine by Crossley Bros., type XVD.6. Direc 
coupled at 600 r.p.m. to alternator, one by British 
Thomson Houston, the other by Metropolitan 
Vickers, with direct coupled exciter and switch. 





3-phase 


gear. 

180kVA, 400 volts, 3-phase, 50 cycles DIESEL EN. 
GINE DRIVEN ALTERNATOR SET, incor. 
porating vertical 3-cylinder engine by Mirrles 
Bickerton and Day, type J.3. Direct coupled at 
750 r.p.m. to alternator by Brush Electrical, with 
direct coupled exciter and switchgear. 

145kVA, 400 volts, 3-phase, 50 cycles DIESEL 
ENGINE DRIVEN ALTERNATOR SET incor. 
porating vertical 5-cylinder engine by Blackstone 
type EPV.5. Direct coupled at 500 r.p.m. to 
alternator by Crompton Parkinson, with direct 
coupled exciter and switchgear. 


GEORGE COHEN, 


SONS AND CO. LTD., 


WOOD LANE, LONDON, W.12. 
(Shepherds Bush 2070) 
STANNINGLEY, Nr. LEEDS. 


(Pudsey 2241.) E205 ¢ 





HYDRAULIC PRESSES OF ALL TYPES 
This week’s selection :— 
3300-ton Twenty Daylight Sheet of Board Press, 
platens 12ft. 6in. by 4ft. 6in. with self. 
contained Pumping Unit. 
2000-ton Free Forging Press, bed 8ft. by 8ft. 6in. 
1000-ton Vertical Extrusion Press with self- 
contained Pumping Unit. 
REED BROTHERS (ENGINEERING) LTD. 
Replant Works, 
Woolwich Industrial Estate, 
London, S.E.18. 
Tel.: Woolwich 7611 (6 lines). 
E5496 G 








CRANES 


LORRY MOUNTED - MOBILE: CRAWLER 
3 ton to 50 ton capacity 

Jib Lengths from 30 ft. to 140 ft. 
HIRED: Available anytime, anywhere, 
by the hour or week. Short or long term. 
Lump sum or flexible terms to suit all 
circumstances. 
REPAIRED: Authorised Cole’s repair- 
ers. First class workshops. Quotations 
given for any repair work. 
BOUGHT: Offers of reliable machines 
of any make welcomed. Prompt inspec- 
tion and decision. 
SOLD: Enquiries welcomed for second- 
hand machines in first class condition. 


TARSLAG LTD. 


MOBILE LIFTING SERVICES 


Upper Wortley Road, Rotherham. Tel. 78481 
E5482 G 








TWO LOCOMOTIVES 
FOR SALE 


New 200 hp 4 wheel Diesel 
Locomotive almost ready for 
delivery. Gardiner Engine 
Wilson Gearbox. Attractive 
price for quick sale. 


200 hp Demonstration Model 
Locomotive (6 months use) 
rebuilt equal to new and 
guaranteed. Gardiner Engine 
Wilson Gearbox. Delivery by 


arrangement. 
BOX No. E5366, “ The 
Engineer.” 
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THE ENGINEER 
AUCTIONEERS & VALUERS 


Established 1850 


WHEATLEY KIRK 


PRICE & CO. 


E. L. JUDSON, F.R.I.C.S., F.A.1. 

E. BEDDARD, A.I.MECH.E., F.A.L.P.A. 
M. S. CHEAVIN, F.A.I. 

G. E. GIBBS, F.A.L.P.A. 


SURVEYORS, VALUERS 
and AUCTIONEERS of 


FACTORIES, PLANT and 


MACHINERY 


FIRE LOSS ASSESSORS 


9, REX PLACE, LONDON, W.1. 
Telephone : HYDE PARK 8844/5/6 (3 lines) 


JOHN FOORD 


& COMPANY 


VALUERS AND 
ASSESSORS 


OF WORKS, FACTORIES 
ENGINEERING PLANT 
AND MACHINERY 





56, VICTORIA STREET, 
LONDON, S.W.1. 


VICTORIA 2002/3/4 
Established Over a Century 








| FOR SALE | 


ICE 








HAMILTON No. 425, Double Sided Double 
Crank Power Press, motorised for 400/3/50 supply, 
pressure exerted approximately 100 tons, stroke Sin, 
between uprights 42in, bed 42in by 32in, hole in bed 
33in by 203, weight approximately 8 tons. 

Double Sided Friction Screw Press, motorised for 
400/440/3/50 supply, pressure exerted 50 tons, 
Stroke 9in, between uprights 153, bed 154in by 
2in, hole in bed 44in diameter, weight approxi- 
mately 71 cwt. 

TAYLOR & CHALLEN Double Sided, Double 
Action Cam Action Drawing Press, can be supplied 
motorised for 400/440/3/50 supply, punch stroke 
8in, blankholder stroke 4in, between uprights 20in, 
bed 18in by 154in, hole in bed 8in diameter, 
weight approximately 45 cwt. 

BESCO High Duty Guillotine Shearing Machine, 
Motorised for 400/440/3/50 supply, capacity 
96in by tin mild steel plate, with automatic hold- 
down and adjustable front, back and side gauges, 
weight approximately 120 cwt. 

NEW BESCO Heavy Duty Swing Beam Box Forming 
and Folding Machine, capacity 40in by 11 S.W.G., 
With adjustable gauge and angle stop for repetition 
work, supplied with sharp edge and radius blades, 
weight approximately 2090 Ibs. 

RHODES Motorised Double Geared Press Brake, 
motorised for 400/3/50 supply, pressure exerted 
150 tons, forming capacity 10ft by jin or 18ft by 
approximately fin, length of stroke Sin, weight 
approximately 20 tons. * 

RHODES Model 1036, 150 tons, Double Geared 
Press Brake with nickel-chrome reinforced cast 
ton frames, the bed and top beam are of rolled 
Steel plates, pressure about 150 tons, forming 
Capacity 10ft 6in by in plate, width between 
housings 8ft 8in, arranged motor drive 400/3/50, 
Weight about 16 tons. 
otographs of the above are available. 
ery favourable Hire Purchase terms can be obtained. 

MACHINE TOOLS, NEW AND USED 
Every Description. Attractive Prices. 


F. J. EDWARDS LTD., 


359-361, EUSTON ROAD, 
LONDON, N.W.I. 
Telephone : Euston 4681-3771. 


LA And at 
NSDOWNE HOUSE, 41, WATER STREET, 
BIRMINGHAM, 3. 
Telephone : Central 7606-8. E207 a 
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AUCTIONEERS & VALUERS 


ESTABLISHED 1877 


LEOPOLD 
FARMER & SONS 


conduct 
AUCTION SALES 
and 


VALUATIONS 


OF PLANT, MACHINERY AND 
INDUSTRIAL PROPERTIES 


FACTORY INVESTMENTS 
MORTGAGES ARRANGED 


46, GRESHAM STREET, 
LONDON, E.C.2. 


Telephone : 


Telegrams : 
Monarch 3422 (8 lines) 


Sites, London 





Forty-First Sale. 


E R 


By Order of the Secretary of State for Air. 
NO. 25 MAINTENANCE UNIT, 

ROYAL AIR FORCE, 
HARTLEBURY, Worcestershire. 


(4 miles from Kidderminster, 
11 miles from Worcester) 


ock & Joseland 


are instructed to SELL BY AUCTION at the 
above Unit on 
THURSDAY, 11th AUGUST, 1960, 
_ at 11 a.m. prompt 
A Large Quantity of Valuable MISCELLANEOUS 
STORES, 
including 
CLOTHING AND EQUIPMENT, 
FOOTWEAR, 
RUBBER DINGHIES, PARACHUTES, 
RADIO AND ELECTRICAL EQUIPMENT, 
CAMERAS, EPIDIASCOPES AND 
PHOTOGRAPHIC EQUIPMENT, 
OFFICE AND MESS FURNITURE, 
AIRCRAFT EQUIPMENT & GENERAL 


STORES. 
. VIEWING :-— 

With the exception of 4 Lots of Furniture which 
are on view at the Royal Air Force Station, Bridg- 
north, the lots are on view at Hartlebury on Tuesday 
and Wednesday, 9th and 10th August, 1960, between 
the hours of 9 a.m. and 4 p.m. and on the morning 
rf the Sale Day between the hours of 8 a.m. and 

a.m. 

Admission only on production of Catalogue which 
will admit two persons on the View Days and one 
person on the Sale Day. The Secretary of State for 
Air reserves the right to refuse admission. 

Catalogues price, one shilling each (Postal Orders 
NOT Stamps) can be obtained from the Auctioneers, 
Nock and Joseland, Bank Buildings, Kidderminster 
(Tel. 2053 and 4211). E5470 5 








FOR SALE | 


HYDRAULIC PRESSES 
HYDRAULIC PUMPS 


Hydraulic Accumulators, Valves, Fittings, New 
and Second-hand. Complete installations. 
All kinds of Hydraulic Equipment in Stock. 


THOMPSON AND SON (MILLWALL), LTD., 
Cuba Street, Millwall, London, E.14. 
East 1844/5 Elll Gc 


“ CRAIG & DONALD” DEEP GAP GUILLO- 








TINE for sale. Capacity 14ft. by tin. Gap 124in. 
Automatic hold-down and gauges. Treadle clutch. 
Weight approximately 11 tons. Motor drive. 


440/3/50.—F. J. Edwards Limited, 359, Euston 
Road, London, N.W.1, or 41, Water Street, Bir- 
mingham, 3. $523 G 


*“ FROST” MOTOR DRIVEN SWING BEAM 
UNIVERSAL FOLDING MACHINE for sale. 
Capacity 10ft. wide by 3/16in. thick. Clamping 
beam lifts 7in. Size of beam in respect to com- 
pleted trunks, 2lin. by 17in. Power operation to 
both folding and clamping beams. Arranged motor 
drive suitable for 400/440/3/50. Weight about 6 
tons.—F. J. Edwards Limited, 359, Euston Road, 
London, N.W.1, or 41, Water Street, Birmingham, 3. 

E5524 Gc 








FOR SALE 
“ WILD-BARFIELD ” ELECTRIC SALT BATH 
TILTING FURNACE. Chamber diameter 24in., 
depth 48in. Complete with transformer, fan, ducting, 
control cubicle, &c. 
WALKER AND PARTNERS, LTD., 
23, CLAREMONT CRESCENT, 

SHEFFIELD, 10. 

Phone : 62428-9. E5525 G 
LOCOMOTIVE, R. & H. 48DS Diesel Shunting 
42 b.h.p., 4ft. 8hin. gauge. New 1955, complete 
with “Vortex’’ Spark Arrester, battery and spares. 
Inspection by arrangement. —Further details, &c., 
available from Mobil Oil Co., Caxton House, 
Tothill Street, S.W.1. Purchasing Agent D. anes 

E2 G 





AUCTIONEERS & VALUERS 


Established 1807 


FULLER, HORSEY 


SONS & CASSELL 


Specialists 


IN THE 


SALE & VALUATION 


OF 


WORKS and MANUFACTORIES 
ENGINEERING PLANT 
and MACHINERY 


10, LLOYD’S AVENUE, 


LONDON, E.C.3. 


Telephone: ROYAL 4861 





95 
AUCTIONEERS & VALUERS 


HENRY BUTCHER 


AND CO. 


Auctioneers, Valuers 
and Surveyors 


Specialising 
in the 


SALE & VALUATION 


ENGINEERING & ALLIED 
WORKS 
PLANT & MACHINERY 


73, Chancery Lane, London, 
W.C.2. 
HOLBORN 8411 (8 lines) 








R 


August 16-17 Miscellaneous stores, 


including :— 


Main Location 
M.O.A. Storage Depot, 
Ruddington, Notts. 


batteries ; 


M.T. spares ; 


By Order of the Secretary of State for War 


GOVERNMENT SURPLUS STORES 


SALES BY AUCTION 


Auctioneers 
WALKER, WALTON & 
HANSON (Dept. L), 
Byard Lane, Bridlesmith 

Gate, Nottingham. 
(Tel.: 54272.) 


A Crabtree rotary printing press ; lathes ; drilling and milling machines ; 
grinding machines ; polishing heads ; machine tool spares ; air compressors ; 
petrol cans ; starter motors ; generators ; dynamos ; fire extinguishers ; 
battery charging sets ; i 
hydraulic and screw jacks ; electrical spares ; metal shelving and binning ; 
wooden levers and benches ; canvas covers ; canopies and side curtains ; 
embroidery canvas and wool; cotton; fasteners; pins; haversacks ; 
clothing ; bedding ; furniture ; canteen and hostel equipment, etc. 


tubes ; flaps; tyres ; 





and lifting equipment. 


Location : 





August 23 Miscellaneous stores. Central Ordnance Depot, SIMMONS & SONS 
Didcot, Berks. (Dept. L), 12, Station 
Road, Reading, Berks. 

(Tel.: 54025.) 
September 1 Vehicles, machine M.O.A. Storage Depot, DIXON & WALLACE, 
tools and miscel- Bowhouse, Hurlford, Nr. LTD: (Dept. L), Bank 
laneous stores. Kilmarnock, Ayrshire. Buildings, Graham 
Square, Glasgow, E.1. 
(Tel.: Bridgeton 2447/9.) 
September 6-7 Machine tools and M.O.A. Storage Depot, FULLER, HORSEY, 
miscellaneous stores. Royal Arsenal, Wool- SONS & CASSELL 
wich, London, S.E.18. (Dept. L), 10, Lloyd’s 
Avenue, London, E.C.3. 

(Tel.: Royal 4861.) 
September 13 Miscellaneous stores. No. 1 E.S.D., Long LOCKE & ENGLAND 
Marston, Nr. Stratford- (Dept. L), 166, Parade 
on-Avon, Warwicks. Leamington Spa, War- 
(Sale at the Hippodrome, wicks. 

Stratford-onAvon.) (Tel.: 2833.) 
September 16 Miscellaneous stores. M.O.A. Storage Depot, RUSSELL, BALDWIN 
Rotherwas, Hereford. & BRIGHT, LTD. (Dept. 
L), 20, King Street, 

(Tel.: 4366.) 
September 21 Machine tools and Technical Stores Depot, SHOULER & SON 
miscellaneous stores. Old Dalby, Leics. (Sale (Dept. L), 1, Norman 
at Melton Mowbray.) Street, a Mowbray, 

ics. 

(Tel.: 3081.) 
September 23-30 Vehicles, motor M.O.A. Storage Depot, WALKER, WALTON & 
cycles, earth moving Ruddington, Notts. HANSON (Dept. L), 


Applications for catalogues, available 14 days prior to date of sale should be made only to the 
auctioneers shown above (price of catalogue—Is. 


SALE BY TENDER 
Horizontal borer ; radial drill ; centreless, cylindrical, internal and universal 
grinders ; gear shaping machines ; capstan and turret lathes ; horizontal, 
vertical, manufacturing and die millers ; slotting machines. 
i M.O.A. Storage Depot, Rotherwas, Hereford. 

Tenders must be submitted by 23rd August, 1960. : 

Application for Tender Forms should be made to War Office, Directorate of Disposals (D.3A), 

First Avenue House, High Holborn, London, W.C.1. E118 3 


Byard Lane, Bridlesmith 
Gate, Nottingham. 
(Tel.: 54272.) 


0d.—P.O. only). 














| FOR SALE | 


IS PLAN FILING YOUR PIGEON ? Then 
you must consider our “* ECONOMY ”’ Plan Chest, 
Britain’s finest value in drawing office furniture. 
Double Elephant size only £25 10s.—other sizes 
stocked. May we send a sample on approval ?— 
GLENHILL (Office Furniture), LTD., (Dept. WE), 
Green Lane, Hounslow, Middlesex (HOU Be 

G 








MECHANICAL 


150 H.P. FOWLER DIESEL 
°o new 1940, 


SHUNTING LOCOMOTIVE, 
4ft. 84in. gauge. Price £2250. 


F. BURRILL AND CO., 

235a Cathedral Road, Cardiff. 

Tel.: 26100. E5404 G 
BRAY two and four-wheel drive LOADING 
SHOVELS, Sherman TRENCHERS and _four- 
wheel drive BULLDOZERS from the main Distri- 
butors for Yorks., Lancs., Cheshire, Westmorland 
Cumberland and N. ales, Search Leeds, tele. 
639081 (10 lines) and Search Liverpool, tele. Simons- 
wood 3361 (5 lines) who are fully equipped for Sales, 
Service, Spares and Repairs. 5472 G 








| FOR SALE | 


FRED WATKINS 
(ENGINEERING) LTD. 

Fielding 500-ton Vertical Downstroke Hydraulic 
Press, 42in. by 36in. platens, with pumps and 
motors. 

Fielding 200-ton ditto, 3ft. stroke, with pumps and 
motors (5 available). 

Fielding 100-ton ditto, 4ft. to 5ft. stroke, with pumps 
and motors. 

Two 26ft. by 4ft. Rotary Cooler or Dryers, with 
reduction gear and motors. 

FRED WATKINS (ENGINEERING), 

COLEFORD, GLOS. 





LTD., 
E151 G 





FOR SALE. 750KVA new DIESEL SET, 400/3/50 
at 375 r.p.m. Also 750 h.p. Engine at 375 r.p.m., 
and 1350 h.p. engine at 750 r.p.m. Frustrated 
Export. Guaranteed. Low price.—Fyfe, Wilson 





and Co., Ltd., Station Works, Bishops Stortford, 
Herts. E192 G 





ore? 


The 3 cuble yard 


INTERNATIONAL 


INTERNATIONAL 
HARVESTER 





It will pay you to have one of these big British shovels, especially 
where there’s a tight schedule to be met. You’ll be glad of it for 
two big reasons. First, it incorporates all the proven Drott 
pioneered features which have established the name as number 
one in the loader industry. The new shovel also incorporates 
extra refinements, such as adjustable automatic kick-out and 
a pin-mounted loader frame. 

Your second reason for being glad you’ve got this unit? This 
big Drott is teamed with the International BTD-20 with its six- 
speed full-reverse transmission that boosts production on any 
shuttle job. It’s at work in seconds with real push-button 
starting, and the Rolls-Royce direct-injection engine is a real 
fuel-miser! 

Your International Construction Equipment Dealer will be 
glad to tell you more about this equipment. Why not call him? 











International 


CONSTRUCTION EQUIPMENT 


B-20K-3 
GD COWS EE 


AND it’s available with that very versatile International Drott 
4-in-1 bucket... four big-capacity tools available at the flick of 
a lever: Bulldozer, Carry-Type Scraper, Shovel and Clamshell. 
There’s another exclusive advantage with a 4-in-1—controlled 
bottom-dumping that lets you place the 3 cubic yard load more 
gently in light-duty trucks. 





International 


CONSTRUCTION EQUIPMENT DEALERS IN GT BRITAIN AND N. IRELAND 


JAMES BOWEN & SONS LTD 
EDINBURGH, GLASGOW AND ABERDEEN 


R. CRIPPS & CO LTD 
NOTTINGHAM, MANCHESTER AND SHILDON 


SAVILLE (TRACTORS) LTD 
LONDON STRATFORD-ON-AVON, CARDIFF AND BELFAST 
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WESTERN CONTRACTORS SERVICES LTD 


FINEST ON TYRES AND TRACKS BRISTOL 


INTERNATIONAL ' 
HARVESTER 





INTERNATIONAL HARVESTER COMPANY OF GREAT BRITAIN LIMITED - HARVESTER HOUSE - 259 CITY ROAD - LONDON 


Enter No. 961 on reply 
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Repeat orders for large batches of our Air 
Compressors are regularl 
exacting customers (Apart from wholesalers). 
The reason is easy to find. 
always been to produce something of sound 
design and make it so well that we could 
give Ten Years Guarantee at no greater cost 
to ourselves than would be 
attendin 


AERASPRAY Air 
Compressors 


TRADE 


MARK 


to complaints and servicing an 
article of lesser worth. We have been very 
successful in this aim. Receiver mounted sets 
are made up to 35 cub.ft.min. piston dis- 
placement for auto-stop-start or continuous 


received from 


Our aim has 


involved in 


running and pressures up to 200 Ibs. per sq in. 
@ New Catalogue Gladly sent on Request 





AERASPRAY ASSOCIATED LI MITED 


Makers of Spray Guns; Air Compressors; Water Wash etc. Spray 
Booths; Conveyors; Infra Red etc. Stoves; Automation Equipment. 
82, VICTORIA STREET, LONDON, S.W.1. Phones: 

Head Works & Offices: Nechells, Birmingham, 7. Phones: EASt 1671-4 etc. 
Representatives at Glasgow, throughout Britain and the world 





Enter No. 971 on reply card 
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BY -PASSING 








where hot 





or corrosive gases 
are present 





AIRSCREW BIFURCATED FANS are specially designed to handle 
hot or corrosive gases. The split casing of these direct drive axials 
enables the gases to by-pass the motor, thereby protecting it 
from their effects and lengthening its life. Bifurcating also 
makes possible the simple installation of these fans in line of 
ducting, without need for cumbersome and costly belt drive or 
extended spindle. 

Other advantages of isolating the motor compartment are easy 
access and the fact that the motor can work at near ambient 


temperature. 








Re DF URCATED MEW 
ALTrsSCcCrew 


12”—27” diameter with motors for 400, 3 phase, 50 cycles supply. 








Please write for details to: 





Larger sizes supplied to customers’ requirements. THE AIRSCREW COMPANY & JICWOOD LIMITED 
Casings in heavy welded mild steel, and impellers in cast WEYBRIDGE * SURREY TEL: WEYBRIDGE 2242/7 
aluminium alloys. Manufacturers of all types of Axial Flow, Centrifugal, 
Finish can be varied to suit the particular application. Aircraft and Cooling Tower Fans. 

wPs— 
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here is a man holding the answer 
to his racking problems 


Weldmesh 


Regd. Trade Mark 


Cut it to the shape you want— 
it holds together because it is welded together 


Weldmesh is a registered trade mark and is supplied direct to users by the sole manufacturers : 


THE B.R.C. ENGINEERING COMPANY, STAFFORD 


london, Birmingham, Bristol, Leeds, Leicester, Liverpool, Manchester, Newcastle, Cardiff, Glasgow, Dublin, Belfast, 
Bulawayo, Calcutta, Johannesburg, Singapore, Vancouver. Export Sales: 54 Grosvenor Street, London W.1/ 


—— 
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SUPER-PRECISION 
ANGULAR CONTACT 



































These FBC bearings were originally developed for use in 
high-speed machine tools; their use has since spread to 
instruments, turbines, compressors and other precision 
applications. 


There are three precision grades—5, 7 and 9: in grade 5 the 

tolerances for the bore range from 2-ten/thousandths of an 

inch* in the small sizes to 3-tenths in the large. The outside 
diameters range from 2-tenths tolerance in the small sizes 

to 5 in the largest, with corresponding accuracy in other 
dimensions. Grades 5 and 7 bearings meet the majority of 
precision applications but grade 9 bearings are also available 
for hypercritical uses. 




















For example, a grade 9 bearing of 30 mm bore has one-tenth 
tolerance in the bore and |4-tenths in the O.D., one-tenth 
track eccentricity and track wobble; with parallelism 
tolerance on faces, and out of square of } a-tenth. 





These bearings are generally used as follows, the standard 
bearings needing no selection for pairing :— 


BACK-TO-BACK MOUNTING, giving greatest rigidity, automatic- 
ally pre-loaded when locked up on shaft. 


TANDEM PAIRING, as often used in high-speed precision grind- 
ing spindles, with one pair spring-loaded axially. 
FACE-TO-FACE PAIRING, giving suitable pre-loading with outer 
races locked up. 


We are always ready to advise on the application of these 
and other FBC bearings, from our long and varied experience. 














+a tenth: .001270mm. |} tenths: .003810 mm. 2 tenths: .005080 mm. 
3 tenths: .007620 mm. 5 tenths: .012700 mm. 


F-B:¢C 
BEARINGS 


Rezd. Trade Marks : FAFNIR F-B-C FISCHER 











FAFNIR BEARING COMPANY LTD. 
(Successors to Fischer Bearings Company Ltd.) 


WOLVERHAMPTON 


Enter No. C6 on reply card 


























